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America need not fear for the future so long as her young men and women are alr-
minded. Civil Air Patrol Cadets, and others like them, will assure for this country & place
of leadership In aviation. Among you sro thase who will design, build and fly bigger, fas-
ter, and more powerful sirplanes than we know now. % But & man must walk before he
can run, and be must work hard xad long before he can fly. Those of you who want to be-
coese flyers must begin now to learn the fundamentals of your chosen profession. % Your
CAPC training program, for which this masual is a guide and ald, has been carefully
planned to give you a solid foundation of aviation kmowledge. This will be of decided
advantage in flylng training. It & lmportant to your future is an aviation-comscious
world. % Flyiag demands a lot of you in return for the thrill and satisfaction it provides
You muat study hard, be patient, and be thorough. Be greedy to learn everything you can
about aviation. Your goal is well worth the effort

CEXERAL, U. 5, ARMY,
COMMANDING CENERAL,
ARMNY AIR FOoxCex
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CADETS OF THE CAP

In this secrion of yeur manvel you ond your friends will ind the enswers
1o many geestions about Civil Alr Patrel Codets. & You will learn how your
own porticuler unit of CAPC Is run, and heow it fits into the netienal
orgonizetion, You will discover the typo of Instructors you eve 10 have ond
what they will 1each you. Youw will reod with pride of the Civil Alr Potrol's
record, end learn whet s being deme for codets by the Cvil Alr Patrel
Leogue. » Those friends of yours who are nut yet codets can read here how
they may quality for membership in CAPC ond learn of the odvantages It
offers. By letting them read the snswers 10 thelr guaries abowt CAPC you
will thereby Introduce them 10 your manval and the fawinating store of
aviation focts It contalng,
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and you...

You are now & junior member of the Civil Alr Patrol
That, in turn, & an suxiliary of the United States
Army Air Focooa, It has been 50 pamed by the War
Drepasrt—cra

When you're engaged lo cadet nctivitios, you wear
a regulatiocn Army wnileern with special CAIC
malpnia. The insignia is & patch sewm on the left
sleeve at the shoulder. It is the regular red. whise
sod bluoe CAP aigeia with the word "Cadet” em-
Sevidered benenth the blue field, If you have enlisted
i the Air Corps Enlisted Reserve you may wear
your ministore silver wings over the left bresat
pocket of your uniform, o as & pocket patch

Behbizd your uniform are sol@ierly tradticns that
o back to the beginning of hivtecy. Behind It in
partiossar, are the traditices of the U & Army,
never defeated in & war, and of te AAF. he
mightiest ir force i the workd

CAPC Organizetion

Your CAPC unit will be a squadron, a flight, or a
wetion, Cadets who show qualities of leadenship will
command It. The harder you work, the moce likely
you are 1o ssooeed in qualifying for theso TespOn.
sibilities

Cadet leaders are noncommibadoned officers in
CAPC, snd it is their tnpoctant taxk %0 make your
unit function smoothly. Cadet non-coms are undee
the direction of CAP oficers, whe repoet in turn o
higher CAP units. That sequence s called a chain of
cocunand. You shosdd Jearn the CAP chain of com-




wand and the names of it officers op to that of e
commmander of your state wing

A natiooad sommand directs the CAPC sad CAP.
Its Meadquarters in New York & staffed by officens
who hodd commissions s the AAF, There Is a wing
command In each of the 43 states composed entirely
of dvilise voluoteers. The wing comnanander and hia
stafl of CAP officers direct all subsedinate units in a
siale.

Units ure wunlly squadrons, with 58 1o 200 mem-
bers, vr flights of 19 o 60 members. The smallest
CAPF urits are called sections und serve & parts of
larger coganizations. In heavily populated states,
group comerands made up of 3 or more squadrons are
soenetimes coganized 10 relieve wing comeandors of
o0 ech admandatrative wook.

The Civil Alr Patrol
The Ol Alr Patrol, your unit's parent organiza
tiom, has 3 short But geowd and colorful history,
Organiaed & week bedoee Pearl Harbor, CAP was set
up 10 mobilise civiliam alrioen ned planes for volun.
teet wartiree duties. War was net Joag is comieg and
CAP prometly had a big job ca its hands,

Civilias pilots went o work immediatcly flyicg
rescue, search, antiwbmarise, courier and masy
cther types of missicos to relieve pevsaure oo the
AAF, This was done on thelr own time and n thelr
NI equipment,

This assistance was valued 30 highly that Qe Civid
Alr Patrol was made an suxiliaey of the Arsey Alr
Forces in Apral 1943

The Civil Air Patrel League

Groups of leading citlzess throughout the counlry
have organized the Civil Air Patrol League. 1ts mem-
bers bave In comman an erdhudasn for aviation
great hopes for Ity foture, and, In particular, & bellel
in the valoes of early avistion training Maay of them
have voluateered to devote time and effort o making
the CAP cadet tralning program an owtstanding
suCCTO.

At 8o head of e Lesguo aro 2 coounittees. Oneo
decidex what the orgaaization’s national policies will
be. The oher, an executive commities, guides and
assists cadet tralning activities of Civd Alr Pasrol,
aned sdministery fuads provided for that purpose.

in addition, 1t s expecied that these will be an
executive commitiee In each state, Its purpose will be
10 work with both the state’s CAP crganization and
the maticeal body in cartying oul apgperoved policies

Infloential, sir-minded citizera of cities, towna, and
comummrnitios =may form Jocal cozmittecs to develop
and guide CAPC Sghts and sguadrons. These comne
mittecs will be respozuible for ralsing sad usisg tunds
for this purpese in thely comeunities, sccording o
approved state and national policies

Men and women whe have velunteered for these
corumitiee posts were not chosen skuply decause they
sro members of CAP. Their woek cannct be messured
aslone by their contribution o warteme flying. They
work, too, for better civiltan and commercial aviation
with the coming of peace,



QUALIFICATIONS FOR CAP CADETS

Any boy or giel who is 15 to 18 years old may apply
for training as a Civil Alr Patrol Cadet. Cadots maat
be citizens of the United States, native born or satur-
alized ot least 10 years. However, waivers may o
grested 1o applicants froem allied naticns who have
beens U, 5, citizenns less thas 10 years,

Cadots mveat meet righd phywical standards similas
to thowe required by the Aroy fer Sying If you are
undamiliar with these, turn %o the section called Your
Body in Flight They are deseribed in comidesatde
detad] ere. Cadets mumt alse meet the followiag
beight and weight requirements:

NMAXIMUM

If there & a unit of the High Schoal Victory Corps
in the high seheol which a candidate for CAFC
attends, he must be a member of its Alr Service Divi-
shon bedore he can become a cadet. U there i3 no
Victory Coerpe in 2 high school, he st show evi-
dence of good grades in his stodies, includey phyccs,
algebra and geometry, In order 10 spply for CAPC
If bo has not taken Shese subjects already, ho must
agroe %o begin stadying them al once.

Fach spplicant must be sparsored by a CAP sealor
member who testifies that be is of good character and

qualified for mesbership. The applicant must also
subedt his parvets’ comaest with anm opthon as o
whether or not he will be permitsed 1o fly a2 passos-
per. Whale passport photos are required for identifica-
tion, the applicant does not have 1o furmish finger-
prints or a birth certificate.

All members of he Alr Corge Enlisted Regerve
are eligible for CAPC tnembenship and traising while
they awnit their calls to active duty. However, they
must submslt perents” consent and passpert photos
23 in the casen of otior applicants
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Perpase of the Codet Progrom

The peoscet purpose of the CAPC jprogrsn s t0
extend prcavistion traming fo yoseg =en and
women of high school age whe are plaaaing on pur-
suing sviation carvors of caw kind or ancther. In
carrying out thix purpose, CAPC alms 1o give you
rock-bottomn kaowledge wpon which you may badd
mece speciabaed learming,

Naturally, your courss in CAPC will be invalu.
shle should 1t be necesary, or should you devide, %0
enter military avistion training. M thet s the case,
CAPC will bave supplied you already with a com-
probornive grovadwork of alr knowledge which will
always be useful However, in Joining CAPC there
s no pledge of military service. You may resign ot
any time,

Your bastrucion
Local people will tench you. Mot of them sro mem-
bers of CAP, well qualified to give instruction in the
virtous phases of e course, Remember these men
ard women are dosating their time and serving s
Bwir own expenae 10 give you this help for your
f=ture,

Your drillmaster may te a veteran of the last war,
o oid for service now bul esger 10 peos oo his
knowledge o those who may dave w go. Your
instructors in fiying subjects will be skilled civilian
pilets oo pechups former milltary pilots with plesty
of flyieg hours behind thormn You will learn Morse
code from o local radio expert, first ald from o com-
potent medical or Red Cross instroctor

As long as you plan a career In aviation you will
have to know wany fundamental [ncts about fighs
How much you Jearn will be entirely your respocai-

Ly
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Blity, Instructors selected for you are carnest in
their desire to give you & pood start on your road 10
success im aviation. Dut they cansot do the whele
$ob. They will noed your help.

CAPC does not intend 10 toach you all there & 10
Know abous subjects covered in this ssassal It at-
teropis enly o gve you basie knowledge required
W0 make you recegtive 1o bigher aviatica education.
i CAPC does this, thes ¥t bas fulfilled it mmdsaice.

Your Job in CAPC
Your membership in CAPC will be very mech like
membership in a military outfit. For gat reason,
lewrn ms much about your orgasization s you pos-
sibly can. It will be useful & you become 3 member
of the armed foroe.

Leamn your own Job fina, then learn the jolw of
othur cadets in your owtfit. The more you koow
about he other fellow’s job, the easler it is 10 coop-
erase, In elther millitary or civilian life, tearrweck i
always necessary for the smooth functioning of aay
organizaton

The Monuvel

This manual bas been prepared for you as a3 ald In
fating you for & place in aviation, It i designed o
pronent material in a simple and eandly underssand.
able manner. Fach section was written by an expert
= his field after collaboration with many other
experts on the same subject. If it does not seemn 1o go
far encegh, remember its parpose, That prarpose & to
give you a foundstion for moece sdvanced krowledge
and & clear gicture of meronautical fesdacnentals

CAPC will Yo the coach bt you must carry the
beall

Den't deop it!

L c:.“.;“tﬁ:'m- =




SOME FACTS OF ARMY LIFE %

!
A soldier's Mo is not maviedly dflerent from yours, But cartoin things ore
demanded or expected of him which are foreign e civilian weys, If you enter
military service it will be of considerable advantege 1o you 10 he fomilar with
those things from the wart, & The selute, for instance, How do you do ir
properly? Whon do youw welute, and whomT What is the right way %o stend of
attontion? What's an Arvidle of War? How do you merdh o squod of men atrods
o fleld, Turm it around, and mardch It bock agein? Whaet are you supposed to do
whaen on ofMficer enters @ room where you are working? = You have te learn
the clphabet batore you con spell, and knsw haw 1o spell before you can reod,
You must be familiar with umple arithmatic in order 1o make thange, And o
dvilion must learn certain aleamentad rules and ustems of the Army before he
tom bocome o capable member of it. 4 In 1his sedtion you will find edmost every
foct you meed 1o know in arder 10 T1 quickly and Inteligemtly inte the Army or
Alr Forcas. Loarn them, and you'll have & head start on the boys who weren™t
fucky enmcugh to be given this opportenity,

SECTION
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Think of the Army of the United Stmies, primarily,
s bavieg 3 Kiods of soldicrs: thise who £ght on the
ground. these who Bght in the alr, and those wheooe
job 1 is 10 supply the others with everything they
need 1o Sght.

The Army Ground Forcows, as they are called offi-
cially, include the Indantry, Cavalry, Field Artillery,
Coast Artillery, Ergineers, Sigaal Ceepe, and Chem-
wal Wartfare troops.

The Army Air Forces not only coe-

Lain the men who strike at the enemy
in the skies and from the skies but those masy mere
mets who keep the planes in shape to fiy.
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MY IS PUT TOGETHER

(ORGANIZATION OF THE ARMY)

The Services of Supply see w0 It that

everything an American soidicr needs

10 eal, wear, sad shoot, anywhere in

the world, s where he soeds 1t when
be needs L The only thing they den't do is 1o furnbh
the Army Akr Forces with special equipssent which
they aloze e

x The Infaniry’s principel smision o

Mintk is o cotne o grige with the
eoemy and capture or destroy him: in defense, o
hold its pesition and hurl back attacks

x Cavalry contains the highly mobide

pround units. Somse mre stll hoese-
drawn; most are powered by metors and move on
camterpillar tracks or oo whoels Somw are armared.
Cavalry s chiefly valuable becasme 25 fire power
cans be shifted rapidly and easily

% Field Artillery suppoets ctder ground

unizs, either in miack or deforae, by
pouriag heavy shell fire upom enemy troops, guns,
supplies, and communicstion facilities,

Const Artillery represents huge fire

power which can be directed at paval
or alr targets It vaex both fixed and mobide heavy
gu=a for sescoast defense, submarine mines, and fixed
and movable anti-alroraft weapoas,
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The chiel misaicn of the Corps of Ea-

gieeers is %o build structures to asnt
sther ground troogs and 1o demelish nstallstions of
use % the enemy.

Sigeal Corps roops previde com-
municatons by messenger, wire, car-

rier pigeon, radio, and such devices as flags, for the
command 20 which they are assigned.

‘/@ Troops of the Chemieal Warfare

Service Jin other units In combal
snd_asalat them by the use of gas. sooke. and incen-
diaries

The mission of the Alr Forces Is three-fold: 1o drive off enemy circroft,
to support attacks by our own ground and navel forces, and 10 carry out
independont attacks on the enemy's milltary and clvil establishments,

Our Army wouldnt be worth much If # simgly con.
tained 7,000,000 cr mere individuals. They have to be
grouped [nto leama to be effective.

There sv teams of many sizes. The smallest s &
squad. There are usually § %0 12 men In It though
there can be as many as 16 Most soldiers loarn the
facts of Army life i & squad, drilling under & cor-
poral or sergeant

But General George C. Manball our Chief of

Saafl, can't plan vicsorious campaigre in terms of
squads. He and Ms peincipal associates work out the
movemnents of whole armnies and air forces, and leave
e subvedimate officers, all the wiy down the line, the
way in which the smaller tearrs shall be bandled

These lexser units, however, mus be larger than
squads. There Bas to be temmwork cn a duge scale,
So, in the Infantry, 2 to 4 squads at a time sre built

nto platosns, comanded by second Beutenants A
second lieutesant & the lowest ranking commis
soned officer. Three oo more platosns are Joined o
foemn o company, wsually headed by a captain. Four
compundes, 83 a rule, are combined 10 creale & bwi-
talion. A battalon leader normally has the rank of
major. Two or more battalicns are teamed together
to form & regiment, under the commuand of & coleael
Regiments, in tum, are buldt 1oto divisicss, divialces
into ecrps, and both corps and divisions are Enked
0 make armies, Sometimes, & super-team made op
of a group of armies |s foemed under ore commander
These larger component pearts of srmies are Jod by
peneral officers, ranging from Brigadir-gererals to
liectenant-gemerals.

Ay szall military snits are merged in bigger coes,
a chain of command is formed This Insures that
every leader from squad sergeant to Chief of Stall
Is under the direct crders of the pext higher com-
mander. Even the Chief of Staff is responsible 1o the
Seeretary of War and the President

For some Ume pon-commissioned oficers will peo-
vide your ot direct contact with higher authority,
They imclude corpocals, serpoants, »aff sergeants
tochnical sergessts, Gosl sergeants snd master ser-
geasts. You will be ablo to tell themn agart by the
chevrors o their sleover. Officors wear their insignis
of rank o thelr shouldern

You¥ find that what the Infantry calls & compary
s known as o Bight in the Alr Forces. In the Artillery,
i becomes a batsery; In the Cavalry, & troep. Ao,
in both the Alr Forees and Cavalry, & squadron is the
equivalent of the Infastry’s battalice. However,
despite the &fferences In names, the relative soes of
these urits remain roughly the same,
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The commander of a compeny s responsible for
everything it does or fails 10 do. He must see that you
and every other scldier in it are properly trained, aad
at the same time fed, dothed, and sheltered. He must
guard your hoalth snd, foe mornde's salie, must see
that you are well entertained Naturally, he can't
handle all these satters alone. Accordingly, be usks
the regimental commander %9 agpoint NOO-ComM is-
ssoned offcers 10 assint him.

In a company heasdquariers the priscipal non.coms,
as oy are called, sre the first sergeant, the mess
wergoant, sed the supply sergoant. The furst sergeant
has a job very moch Ble that of & chief clerk In a
clvilizn office. He takes care of all the admisistrative
details of the company s=d publishes the company
commander’s crders. The mem sergeast with s
cooks obtains and peepares the food you wat The

wpply sergeant lswues clothisg and equipment 10
you and exchanges it when it's woen out or damaged.
Other non-cooms supervise drill and work detasls. The
company s careflully coganized to Jeave & many men
as posaible froe for the peimary job of fighting.

The men who make the principal decisions about
how our mighty military Sccces are goimg to be used
to win the war form a General Stafl. They swork
under the drection of General Marshall and his
Deputy Chiel. They are in charge of Operations INvie
siom, which plana how the war is o be fought, Per.
sonnel Division (G-1), which provides all the men
necessary % 8l the rankx of the Ar=y; Military In-
telligence Division (G-2); Organization and Train-
ing Divishen (G-3), which gets the scldicrs ready to
fight. sed Supply Dividion (G-4), which gives them
everything to fight with




IN THE TOUGHEST GAME OF ALL

(MILITARY COURTESY AND DISCIPLINE)

I you've ever beem om an athletic team, you know
this: when you're trying 10 win & game you uwwe the
plays carefully worked cut in prectice. And you
de your part as well asd as earncatly as posible,

Suppose it's a footdall game. When the quarterback
calls sigrals, you den't suddenly decide to try out an
Miea of your own. Swiftly, with scarcely a theught for
the well-drilled details, you carry out the orders his
sigrals represent. Perhaps they mean you've get to
batter your bones againgt a brwiser on the other tean
while Johray Jones makes an end rus and gots all
the ghry. Well, you take It for granted that what
matters is e team, not you or Johnay. Perhaps you
think the quarterback is wroag to try that partioular
play. But you dont stand up sad start arguing with
him abeut it. You rely on hin judgment aad cheer.
fully obey his signals

I's the same way in the Army, except Dat every
contest i Sor keeps If, In battle, you (sl 10 carry
out a play which your team has practiced, not only
may the game be lost, but yeur life with it and the
lives of the other boys In your outfit

That bs why discipline & so important to the Army,
IV's net & system of punisheents and penalties and
annoying restrictions. I is teamwork at ity Sewt,

It Bas boen proved over and over agaln In warfare
that withost dacipline no body of troogs in the world
can bold its own against a well-directed, well-disci-
plined enemy. That is coe reasca the Army places so
much emphasis oo drill. On the drill feld, a soldier
Jearns 10 obey orders izatisctively. On the battlefleld,
even at the mest critical moment, that training will
not fail him

Courtosy is a vital part of military dacipline. It
a ¥gn that you are alert, obeying the rules, aware of
your obligations, proud of your weifoem, proud of the
job you're doing as a seldier, conscious of the fact that

you're a very necessary player on the Army team no
matter what your grade, and that you respect your
leaders.

When you salute an officer correctly and sapplly,
looking him straight i the cye as you do o, It's as If
you were saying, “How do you do, Sir? You're look-
ing a1 a first-rate soldier!™ And you may be certain

NOFE MO THANM

MW FACIL OF 1ER)

FEAN A PRI

You must know not only how to
salute, but whom end when.
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that » exactly the impression he gota

Salute by ralsing your right hasd wrartly ustil the
tip of the forefinger touches the lower part of your
cap oF & spot Just above your right eye Hold your
firgers and thumb tightly together, keeping the pales
of e hansd flar. Your upger arm will be paraliel 1o
the ground, your lower arm inclimed at 45 degrees.
Turn your bead and eyes w face the person you're
maluting. 5o losg as you remain a private oF & non-
commumicmed officer, you will sabute officers first and
hold your sadste wnti]l they have returned it

Salute a¥l officers, wormen 23 well as men Pay the
same respect lo soldiers you recognize s being
officers of the armies of our Allies

Salute, at 3 halt or a walk, when you are nesr
enowgh for an officer 10 sew you, yet mot s clase 10
him that he woa't have time 1o relurn your salute
before you've passed cach other. Never salule on
the run,

If you are part of & group sutdoors which s not
in & military feemation, all of you will come 8o atten
ton o the corsmand of the soldier who first sees an
oficer approaching. Each one of you will then salute.,

If you are not in formation, salute wheo the flag
passes o is being pavad by you. Face the musie and
salute when you hear “The Star Spangled Baraer™
or oo of these bogle calls: “To the Colors” "Escort
of she Colorx™ or “Rotreat.™

Somotimes, matead of salting, it is proper sizply
10 stand a¢ attention. You do iy when you are In-
doses and an offcer entery the Toom, The fimst man
10 see hise will shout “Attenticn.™ The rest of yeou
will spring %o your feet and take of your hats or
caps. il you have them on. You will also stand at at-
tenton without saluting when you meet an officer
ot & staircase, or | he stogs to speak % you while
you are in rasks

At other tisses you seither salate nor stand at M.
tention when an ofloer approaches. That s when
you're taking part in an athletic game, when you are
part of & work detald, when you are esting & meal, e
f you happen to be carryiag bundles in both hands

Never salute Indoors, excopt when reportisg to an
officer. If he s = an office, knock before emtering
and remove your hat. When told to enter, march
briskly to a spot about 2 paces from his deak, salute
smartly, aad anncunce yourself

The way to do this depends ca why you're there,
If he seat for you, the proper declaration is "Sir,
Private So-and-a0 reports s cedeced.” If he Is your
commanding oficer and yoz have peoperly sought
permission 10 see hm by first obtaining the Flrst
Serpeant’s approval, you will aay, “Sir, Private Seo-

sad-s0 has the Firgt Sergeant’s permisdon to speak
to the Company Commander.” He will immediately
put you 1t ease and the rest of the convenation will
be carried on just like any other,

However, when you leave, come to attention agas,
face about, and march eut of the oflice in a seldierly
mannes,

Remember that yeur salute is the key 1o your char-
acter!

An American colooe] who rose from the ranks coce
seid that the day he became a momber of the United
States Army be was 2 proud that he weoro his
peivate’s uniform as If It had a general’s stars on
the shoulders. That is the kind of spirit every soldier
Sould have. Civil Air Patrol Cadets, however, must
curb their impaticrce for at day 10 come. Don't
try o pass yoursed off as 2 regular Army man,
This 45 a serious offense. 1t & unworthy of a cadel.
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c IS BUILT

(ORGANIZRIION E AR A\ORC!S)

To bulld an alr force, you start with & plane and
combat crew. In battle plans, however, the smallest
Wit considered is a flight which wssally coataing
J plases. Two or more flights make up & squadron

Just o the company Is the smallest part of the
Army Ground Forces able o function by itself
regulating the duties of ity members, feoding them
ixscing them clothing and equipmsent, asd taking care
of thelr bealth, 5o the sqguadron is the basic it of
the Army Air Forces.

I you become a member of the AAF, you will
urdoutsedly work and live with a squadron. It will
contain soddiers with many different duties. There
will be an afmisisimtive section, 3 technical see-
tion, and a Night section. In the fost are e =on

who do the paper work, keep records, handle cor
reapondence, and those who provide food and
rsvaportation. Engueering, supply, coammumication,
photograghy, aed repalrs are provided by the tech-
nical section of the squadron. The flight section, as
you would expect, flies and malntains the squadroa's
alrerafl. There will be additional seldiers amigned
fremn the Armny Ground Forces. They will hesdio
chemical warfare equipmenst and maintals the squad-
on’s weapoos

There are all kinds of squadreas: Sghter; lighs,
medium, and beavy Sombardient; observation; com-
munication; weather; pholograghic magping photo-
praphic recomnaissance; depot repalr and sugply;
roop carrier] tramspeet, and so forth
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Important as they are, squadrons alone are not big or strong encugh to have more
than o temporary effect upon the enemy. There must be much bigger aerial teams,
Accordingly, 2 or more squadrons are combined to form groups. Poirs of groups make
up wings. Wings, in turn, form commeonds, and commands are linked to byild an cir force.

s L r=wing L Ty scomvmaond § ++=++sstis=qin
e b e e e e
—— e e e e s e e

The United States has 15 air forces, a8 home and
abread. Only the first 4 of them are Jocated within
the 48 states. The Fifth is in Ge Southwest Pacifie,
the Sixth in the Canal Zone, the Soventh in Hawali,
the Eghth and Ninth in Great Britain, the Tenth in
India, the Eleventh in Alaaka, the Twelfth and Fif-
teenth o the Medterrancan area, the Thirteenth in
the Scoth Pacific, snd the Fowrteenth & China,

There are also 6 comumands In Be Army Asr
Forcos: Training Troop Currier, Air Transport, Ma-
teriel, Alr Service, and Proving Geowad. Their names
are larpely selfexplanatory. In addition, there s an
AAF Tactical Center ot Orlands, Florida, and an
AAF Redistribution Ceater,

The Tactical Center joovides the Jast dress ro-
hoarsal for air war. It bs ene of the meat importam
factoes in the flinad training of our alr and growad
crews asd the tosting of eguipment which will be
weed overseso. The men live, work, and fight as they
will abevad. Fighter, bomber, and patrol missons are
carried out from a dosen slrdromes In an actual
theater of operations about ss large us Sicily. In.
structors and advisers are experienced officers, many
of them have returned Share from combel. The Tac
tcal Center net only tralne mes i tactics devised In
theaters of warfare but develoge other batile tech-
nigues and procedures

The AAF Redotribution Center arranges new so-

sgrurents and scmetines additional trainieg o a
dffecont typo fce Alr Forom personnel returning
from the war fronis

In the organtzation of the AAF, these alr forees,
commands, and cerfers are on the same level of
wutherity. Above them all s the Commanding Gen-
eml, Heary M ("Map™) Arncld, and the members of
the Alr Staff, There is a Chlef of the Alr Seaff, 3
Depraty Chiefs, and 6 Assistast Chicfs. The latter
head the § geincipal divisions of AAF Headquarters
In Wadingice: Personnel; Intelligence; Training;
Materiel, Malstesance, and Distribution; Plans;
ard Operations, Commitments, and Requirements,

Oder uilices of Headquarters inchude thooe of the
Alr Imspector, Alr Sergesn, Alr Judge Advecale,
and the Office of Flying Safety. The mision of the
Jatter s to Incroase the combat strength of the
Army Alr Yorces by redocing losses of men and
wircraft In accidents

Plana, policies, wd programs for the alr forces
and commands are made al Headquarters. It is the
misadon of thise units to put the plans into effect,
with the advice of Hoadgwarters offices

Mission Is » military woed which mesas the job
that hxs 1o be doae. Wherever you are when you join
our vast arsed forces, resclve (o prt yeur heart and
soul Into sccamplohing every mission given you



(SAFEGUARDING MILITARY INFORMATION)

They tell the story of a solkdier who died because he
wrode 00 mach In & letter home. and becouse his
mother talked abowt it in the village grocery. The
bay had prowdly conlided that he was oo of & small
growp chosent %o guand sooie secret war materials oo
their way o San Franciwo. He even told his mother
what time the train was 10 Jeave She excitedl
bosated aboust £ Lo the family grocer, ard was overs
heard by an agent of the enemy. He swidtly srvanged
with ether saboteurs to wreck the traln, and in the

fhe predobly never realived how # Aoppened

w

serrible accident which followed, her s was killod

Too often, G tragic rescdts of vack thoughtlennoas
aren’t (et by the persora who are to blame. Usually,
it is somebedy else’s scar who is bloewn up or shot
ur drowned because of carolena talk

If you enter the Army veu'll want to tell your
fareily and (riends all abeut the things you see and
hear and do, and they'll be eager 1 haten. They may
not undemstand why you et can’s tell them, Be-
cause they are hoaost and patriotie they think your
information 1s sade with them. The sad tranth is that
it n't, Scomer o Iater, even the bosl inlentions
won't prevent a thowghtiess remark o 1the exchange
of a few coalidences whith don't scem importast 0
poople who are net in sdlitary service

They'd e shocked I they knew how mpestant
scemingly commorglace matters may be 1o the Jagn
and Germans. Just because o gun or a plase senas
ordinary to you, you may thiok everybody knows
abeut it Usually they don't for very good reasons

So remember: don™t Al about military equip-
mesd, transfers o (roopn, alrplane accidents, whete
you imagise you're going 10 be sent, or any other
dotaily of your e ac a soldier which can prossa by
b of value %0 our omemlos






When a person entors the Army, his ccaduct =
naturally ehecked i moge closely than it is in civil-
lan life. As & member of a potential fighting team
certain discpline bas 10 e demanded of him to
which he 3 20t ow accustomed. However, I the
muin, the Army asks cnly that yeu bebave yoursel
according o the rules of the society In which you
tave been raised

Just as you now can expect to be punished by the
Law if you steal, seaash poblic property, have a fight
o e street. o kill somecas, 0 can yeu expect
punishment ¥ you do any of these things in e Army.
In civiliae life, sach an act would Jead 10 your arrest
by & policeman sad triad before o judge or jury. In
the Army, the result would be very much the same,
except that the cop would be in khaki and eventually
you would be tried by a military court. Courts
martial, they are called, sad there are 3 kinds
summary, special, and general, degending oan the
serioganess of the offeroe. A penersd court-esartial &
the highest of the theee.

You ure alrendy famdar with 2 kinds of laws: civil
and criminal. The Army has 2 third set: the Articles
of War. There are 121 of them and they povern the
life of every scldier from private 1o grnoral They
state some of his rights as well s all e things he
et not do. You can read them in the "Manual for
Courts-Martial U, 8§ Army.” but most of them you
dan’t need to know, Simply bokave yoursell as you
rarmally do and you needn® give s thought 1o the
Articles of War

However, there i & code of military comduct which
must be obeyed a3 well ax the more familias ralox of
Behavior. Accordingly, Seore are Articles of War
wikch peovide punisheent for such misdeods ax giv.
Ing & false age or falw name when enlisting (Arsicle

ARMY'S LAW

(ARTICLES OF WAR)

M), wilfally dsobeying a superior officer (Articlo
64) . striking or otherwise acting in an lnsubsedizate
mashier towards a noa-commissioned oficer (Article
635), being absent without leave (Article 61) . dowort-
ing (Article 53), and, most serious of all, aiding the
ezerny (Article £1), There are othors, but these are
the jrincipel omes

For minor acts of disobedienice, there s coe Article
of War, the 108th, whick gives your commandisg
officer the right 10 infict upcn you what is called
company punishment, cather than resorting 1o rial
by court.mactial, The pezalty may simgly e a
reprimand, but it can cdede temporury Joss of
privileges, extra Intigoe duty, or even 2ard labar
for & tuch 23 a week

The £t known Articles of War were writton while
QOliver Cromwell was rulisg Exgland. They were
called “Lawx and Ordisances of Werre," and were
published In 1642, Later, sote of them were incdoded
= the Eaglih Mutiny Acts and Articles of War
extablished by the Kisg On July 30, 1775 when
an Amarican Congress drew up & code of behavice
for the fast nationd] army, it copied Sborally from
those sources. The next yoar, # enlarged upon thees
Our gresest Articles of War date lasgely from 1506
Revisions in 1916, 1020, and 1527 seostly affected
OOt t-martaal procedunes
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(MILITARY CORRESPONDENCE)

Military letters azen't ke any you ever wrote. They
pever start with “Dear Soand-20" or end with “Sin.
WM'WWWW.MMH
be typed. Unlike business lesiers, they fint sate
what they're all about

Supposing, afler you have been In the Army
awhille, I seems pecessary for you to Jeave your
post for & few days %o take care of urgent family o
busisess matters. You sre told 10 state your request in
writitg 10 your commandiag officer,

Alter typing yowr address azd the date w the uyper
right of the page, 4 lines Below the letterhend and
throe-quarters of an inch from the edge of the paper,
yoa will drop down 4 more lines and type:

“SUBJECT: Request for Emergency Furlough™

The word “Subject” mvust be capitalized snd begin
1% inches from e left edge of the sheet. The wub-
ject should always be stated in 10 words or less,
(Never iry to talk absut two subjects in one mili-
tary Jetter, Write a second Jetter on the other mats
ter.)

Now, drep down 2 more lnes sed type:

Battalion, Fort Blank, Blank Szate ”

Note that no word is abbreviated. If you know your
commandicg officer’s nare, use it In full with his
proper rank, The word “TO" must be capitalized and
put vight under “Subject”

Next, drop down 3 more lows sad sast the body
of your lester,

If you write more than cne paragraph, every coe
mus be pumdered It must also be Indented so that
its fiewt letter will be directly under the first letior
of your “subject” and “10" lines. The paragraphs will
be singlospoced with doubde spaces between them,
Fach i % express a single thoeght only.

At B conclusion of the letter, drop down 3 lines
and type your full name in cage, over by the right.

band margin. lmmediately below it, type your grade
and branch of the service, but sot in capitals. Write

than one, & halfineh from the bottom of esch
You will then fold your Jetter in 3 oqual parts,
in such a masser that the top third s cpen 1o View
the bottoen thied is right beneath it face up.
Your commandieg oficor will undoubtedly reply

which @ pecullar to the Army,

1f thecw is recen left on the page on which you have
written your request, he will begin the adorsement
right there, one-half inch below the kast typewritten
e of the bade lotter. In the center of the page
be will type “ist [=d™

Then, over at the loft-band margin, which remains
18, inches, he will type his address sed the date.
They will be abbeeviated s much as possible and
will be printed 1 lme below the words “Ist Ind.”

Two lines below he will typo “To:." This time il
will not be eapitalized. Your name and addreas will
follow the weed “To™

The body of the indorsement will be written in
the saomeo form s the letter to which it replies. There
ean bo any number of mdorsements 10 a basic letter,
provided they all are oo the same sabject. They will
be typed on successive pagex and attached to the
original communication.

Remember this: Doa't write unnecessary betlers.
Transact your ssilitary business in person or by Jocal
telephone call whenever possible.




CHIEF ASSISTANTS TO THE CO

You are already famaliar with the odd symbols which
indicate e 4 principal parts of the U. & Army's
General Sall: G.1, G2, G-3, and G4, You learned
In the pages describing Army organlaation that,
simply sated, they staed for: Persoanel, Intelligence,
Operations and Training, and Supgply.

In the Army Air Forces, the Commueding Gen-
eral's stafl has similar sections but ey are labeled:
Al A2, A A In the units bolow alr forces and
commands (bwer echedlons, they wre ussally called)
these same stafl functicns undergo another change
of ttle. In wings, groups, and squadrons they an
called: S.1, 52, 85-3 S-4

i you become » member of the Army Alr Forces,
you probably will Jearn how a stafl operates by
watching 1t work In » squadren.

[ the first place, you know that & Canmanding
Officer of any unint s held scdely respoasible for every.
thing which sakes place within it and what it does in
battle. You also know that he can't possitdy direct
e supervise all these activities himsell. Therefore,
he has 1o Bave a staff of skilled advisers. Theér b
is to reliove hum of detall work, provide ki with &8
necosary information wpon which 1o base his de
cixdona, and then see thst his decialons and crders are
properly carried out

The Executive Officer of the squadron Is its second
o cormmand, but it is the Adjutant whe represents
5.1, He's the office manager, »o 30 speak. He hasdles
all correspondence except that which portaine o
operation misdoms. He keepn wp and hax charge of
the records of all perscaned and prepares reports on
strength, casvalties, and otber such roturmas

The Intelligence Officer (S-2) munt work closely
with the Operations Oficer (S-3), He gathers all the
information, confidential and ctherwise, pocessary to

(DUTIES OF COMMAND AND STAFF OFFICERS)

Carry eut eperation and traczing missions. He super-
vises he preparation and use of codes for sale-
guarding imgortant mesages, and is resporoible for
the protection of clasdfied Inforssatios. When a mis-
sica Is completed, he questioss all crew members
atout what they saw and posts s findings cn what
i calied a situation map. Ho s responstle for feding
wned getting rid of azy membars of the squadron who
are disloyal

The Operations Oficer (8-3) is the Commanding
Officer’s asaistant in charge of training the squadron
and directing st Rights 15e assigns the mesioas and
Fves Smatractions on hew 10 fulfill them. He keeps a
file of all oficial instructions ca operating and flying
sireraft. He checks and signs the books ia which
pilots keep accounts of thelr Bghts, malntains records
of hix unit's fying tige, and detormines weathey con-
ditiens in arems where bis men are opersting. He
also keeps records of forced landings and crashes,
and makes sumsnrios from tine %o tisse of the total
Bours flown by his unit on varicus types of missioss.
In CAP tracsing squadrons withowt setive risdons,
the S.3 function is performed by the Training Officer.

The Supply Officer (8-4) s respeanible for obtain-
Ing. storiag and distributing supplies, Including ale-
craft. He also Is required to supervise the seadsse-
vance of equipment and salvage operations. He has
charge of the squadrea’s funds, scquires whatever
real estate and facilition are needed, and peocures axd
Imgroves alrplane bases

These are the peincipal stafl ofcers of & squadeon.
In addition, there are uvsally & Comenunications Of-
ficor and a Medical OScer. Under combat conditions,
there might very well be an Arsament Officer,
Photographic Officer, a Mess Officer, and 3o focth



(LEADERSHIP AND COMMAND)

Nagaleoa wwed 10 bosat that every private soldier in
his Guard carvied a mansdal's baten in his kuapoack,
That was his way of saying that he folt each one of
thems was a0t only eager but able 10 Jead a whele
army i he had the chance

The little empercs, whatever we think of his pur-
pase, Wi & great milisary Jeader, He knew bow
inspire his men.

No officer starts aut as a skilled Jeader, He han to
learn by experience, generally by being & noo-com.
missoned officer Bl For both endsted men and
officers, however, there are certain peinciples of
aderahip which have always proved succesalul

Sossecne Bas said that peoger conduct on the part
of an officer can be syummed op this way: Bo strict,
bt Just, be cheerfud But theew i moch moce to it than
that

Be Joyal, If you act or speak disloyally towards
your superiors, your men in twrn will foel you prob-
sy are mot loyul to them, elither, They will think
there s 8o point in trying 10 be loyal %o you

Be cheerful. Make a point of accepting unsatis-

factery situations with good grace. Don't crab

Be coprieous, Your men will follow your example,
and adsire you for It

Be decent, You've g0t 10 prove you are maorally
frted 10 lead Il you drink too much, live lowsely,
passble extensively, run up debas, you'll losse the
respect of these under your command as well as
those ahove you.

Be carefwd of your speech, A good cuss word pnow
and then 1o relleve your feslings In o teroe siuation
will be understood and accepted as natural by your
men. Never swoar at them, however, 1t is parteularly
humiliating becsuse they carsol retallate.

Be calm and seif.contrelled, wpecially uhcn
things go wrong M your men see that you swlther
lock nor act worried, evenn when you have pood
reason %, they will gain courage and energy

Be farsighted. Azticipate difficgities and plan in
advance how you will agt, what declsions you will
make when they arise

Be studious, Never Jose a chance 10 Jearn somne
thirg more about your job. Doa't try to Mull. Your
mwem will find you out quickly. They doa't expect
you 1o kadow everything bt they rightlully expect
you % o hoaest with them.

Be gemerous with pratse whes it s deverved

A good officer will be striet But jun. Il & soldwr
Seserves punilment, give it 1o kim, but make were
It s mot pelty or OO severe.

Be considerate, Find out everything you can about
your mum-thelr names, experience, backgrounds
They'll e grateful for your perworal Sterest and
respead 1o it by becoming more 2ealous, Just be
exreflul that this sympathetic Interest doesn't bovoimne
undue familiarity, which weuld breed Jax discipline

Tell your men s much as poasible abeut military
jobw the outfit has to do and, In generad, how you
expoct them o be done. American soldiers resent
being kept in the dark about matiers which right.
fully comcern thers

A cagable officer will 2ot leas oo Mo ton-coms =
making decislons but, if he & wise, be will confer
{requently with them. Ho will listess to thelr wsug-
gestions and we them if they are good. He will
pot tey 1o do thelr work, bet will rely oo them to
carry owt his orders. He will lot them docide how
they're going to do i,



(INFANTRY DRILL)

Youll hear “IDR" mentioned a thouwsand Lmes if you
become & soldier, Those initisds stand for Infantry
Drill Regudations, the rules by which = clvilian s
made over Into a smoothly functioning member of a
military team. Notwrally, they are of primary im-
portance & the Army.

Haore, you willl fisd onldy a part of JDR. But it's the
fundamental part. Learn what's pristed oq these few
pages and your training as a soldier will be made
much easler,

The flest thing to remmember s that you must cbey
every command with sap and preciston.

At the corrmund, “Attention,” stand straight. brisg
your heels together with & click, sed bo quiot. Keep
your shoulders back, chest asched, eyes front, arms
al your xides, toes yointed outward st an angle of
about 45 degroes. Don't be sufl,

When the command, “At Ease,” s ghven, relace but
doa't talic. Keep your right fcot in place

When you are commanded % "Iest.” relax and
talk, ¥ you like, bt keep cnie foot In place.

At e ocder, “Parade Rest,” move your Jeft foot
12 inches 10 the left, cdasp your hands behind you
and recain sl

When you are told to “Fall Out,” leave your posi-
tices in line but stay oesrby. You will not leave the
drill area watll given the order, “Dismilssed

At the cooumand, “Full In," hurry back 1o the spet
you left in the formation and stand a1 attention
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INTRODUCTION TO IDR

When soldiers are eedered % fall in they soxt are
gemwrally given the cotremand, “Dyess right, drese”
At this order, each man except the one a 1he Jeft
end of the line stretchen out bis left ares ustil his
Engers touch the right shoulder of the seldier at hix
hftAzdnmuobemmNohudhllﬂan
glances down the lize in that direction, seovieg until
he is exactly in line with the man at his right. The
u‘dwalﬂcri‘!\!nﬁdd:}clmnﬂmﬂy&ﬂm
mlbhadwtb.ncht;thcwnnmdzm
themselves on bim,

As socn s the leader Is satisfied with the straight-
ness of the line, ho commands, “Ready, front™ At this
order, each man drops N left arm o his sde and
turns his head aod eyes 1o the frent.

Mot military commands are in 2 parts, That i
doze [n arder w0 warn you of what Iy comisg befoce
you are actually 103 to do it Take, for example, the
commmand, “By the right flank, masch.” The first part,
"By the right flask.” peepares everyone in the squad
for what be is abeut 10 do. That's whiy it is callod the
preparatery command. It s spoken loudly enough
ﬁohbccdbycwr;wlnlhnqnd.mdlnrﬂ.c
tomes, which capture more atsention

Then, after & Beief pause intended to give every
soldier a chance 10 think how he's going to execute
the movemest, comes the order, “March” This is
called the command of execwtion It & glven ex-
ploatvely, For that reascn it sometimes sounds like
"March™ snd sousetimes Mke a bark or somedody
being strargled. Bul a well-drilled squad knows
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what's coming and at the scund, Bowever garbled,
every man snappily turns to the right.

All commands of execution are barked out. “At.
tention,” for inatance, sn't loreeful enough when it is
promounced “At-tes-ashun.” Drill sergeants invariatly
make it sound like “Ten-hut” sad the “hut"” makes
s Dolse Mo e crack of & whip. Such commands
cwise troops % hop %0 obey; that's why they are given
that way. Sloppy, lazy ceders result in indifferent
perforstance.

One of e purposes of drill is %o enable a Joader
to move treops (rom one place 10 amother in an or-
derly faahica. Bedore they start marching, however,
it froguently o desirable to face them in azother
direction, Thore are 3 priscipal commands used

When you are given the command, "Right Face"
turn squarely 1o the right oo your right heel and the
ball of your left fost. Then bring your left foot into
position beside your right

At the command, "Left Face” reverse the sbove
procedure, using your beft heel and the tall of your
right foot.

When you hear the crder, “Abowt Face" place
your right foot about 6 mehes behind your left and
turn arownd on the ball of your right foot and the

AROUT TACK

heel of your Jeft

As soon a3 his squad is faced e right way, the
Jeader presumably will want to move (L

“Yorward, march,” i the command. When you hear
“March ™ or “"Harch ™ as it will probably sound 1o
you, step out promptly, left foot fst. Never fooget
that it is the left Soot which moves frst

American soddlers are foctunaie in being able 1o
march i & natural way, You've seon the “goose stepn™
and other peculiar and exaggeratea gaits of forcign
srmies i the movies. We, va the other hand, ssmply
walk 5 3 basiness-ltke masser, at a codence which
insures precision but neither tires the marchers nor
becomtes moonsonous.

When he wants 10 stop R squad, the leader cries
“Squad, balt™ At this order, you take one more siep
and plant both feet firmly i that spot

There are weeds the Army always wses to describe
certaim formations of troogs and parts of farmations
They are words unfamiliar to a civillan but esential
fer him 1o know when ho becomes a soldier.

One s alinement,. When you sed other soldiers are
= alinement you are in & straight line, either abreast
of each other oe behind ene another.

A colemn s a formation of troope In which the




men march behind coe ssother. There will Se m
lenst 2 rown of thesn and may be s many as 4

A Nle is & codunn comalating of caly 1 row of treogs.

A rank is & line of men side by side

Interval is the space Setween you and the soldier
standing bexdde your, “Normal interval” is coe srm's
bergth: “close Interval® is alout § inches You willl
often bear the command, "Get your proper interval

INstance is the space between you and the fellow
in fromt of you This is normally about 40 inches. &
space just & Nale Jarger than the lergth of am ares
stretched cut strxight before you

There are 3 other torms you'll hear constastly.
One & pace. That meanx & step of I Inches. Azother
ia plece. That's what the Army calls a rifle. A third s
guide. A guide s the officer, nen-cormeissioned
oficer, or private who Is placed at the head of a
column or file and who, by his own marching, shows
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the ether troops which way 0 go and bow fast

Certain essential commands are used 10 direct the
maovetnents of both a file and a codumn of soldiers.
They are: “Columa right (or left), march™; “By the
right (or left) flank, march™; and “To B rear.
march "

I the feemation is a fille, at the commasd, “Codamn
right, march,™ always given as each man’s right foot
striices the ground, the first soldier (n lise takes one
moee step and turns right on the ball of his Jeft doot,
He hen stops off in the new direction with his righs
foct. Fach soldier behind him does the same thing
a3 300 &x he has marched 1o the exact spot where the
first man turned,

At the command, “Columa left, march,” always
given as e left foot striiies the ground, the Jeading
soldier of & file takes another step, turns left on the
ball of his right foot, and steps off in B new direction
with his left.
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Whan a file & ardored 1o march by the right flask,
at the command, “March,” givem on the right foot,
every man in the fle takex cne step forward, Lums
right an the ball of his Jeft foot and seps cut in tha
direction with his right foot. Each uses the opposite
feot but follows a smllar procedare at the command,
"By the left Sank. march.”

When oedered to march to the rear, each man
obeys the conumand simultaneossdy, It s always
given ms the right foot strikes the ground. At the
cemmard, “Mareh,” every seldier plants his ledt foot
forward and turns about ca the balls of both feet
He then steps off in the new direction with his Jefy

If treope are masrching in codumn forsations, they
do fankizg moverments and march 1o e renr exactly
as described above. However, a scmewhat different
procedure Iy executed at the cocunand, “Colums
right (or left), march™

1n & column, there are 2, 3, ar 4 Slex abroast, Since,
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therefore, there are always at Josat 2 men ot the head
of e columm, It is secessary that both of them do
soreething simsitaneosdy when they hear the com-
maed, “March.”

I the order s given %o march to the right, the
soldier 2t right end of the first fank turns &= that
diroctions Just as if he were at the head of a single
$e. Thare is one exception. After his fust full step
10 the right he takes half steps until the men who
wege at i left have cace more caught up with him

The other soldier or seddiers b his rank take hald
turns 10 the right untsl they are going i the same
direction be s They then align theraelves with him
by taking Balf stepe or full stegs untd they are
abeeast. They must always keep in time, however.

In your Army training you will be taught other
ways s which these units and larger coes can be
meved about, but these are fundamental Learn them
tharoughly and the rest will be sany.




(INTERIOR GUA

One of the mest important jobs yeu'll be given to do
in the Army is that of Leing & sestinel. You will then
be part of an Interior guard, the body of armed
soldiers which provides security for any camp,
whet®or it is & permaneat post or a temporary estab-
lbhment of tents. The tericr guard protects cesthy
and vital Covernment poroperty, keeps order, and
o to it Bat palice rales are obeyed,

The guard must be on duty 24 hours a day. Since
that & much %00 long & thime for » sentizel 1o casry
a rific and stay alert, the puard is ussally divided into
3 sections, called reliefs. Think of themn as shifts
Each one serves for 2 hours at a Gmwe until all have
guarded e camp foe & total of § hours aplece. While
one shift ks walking post, the other two are doeping
or resting, theugh they are always on call,

Since emeegencies somwtimes arise which require
several guards 10 be in one place at the same time,
there have to bo extra sentinels avallable. Otherwise,
¥ those oo regular duty were to be called froms their
poats part of the camp would be Jeft unpretected.
Tharefore, every Interior guard & composed of B
maln reliefs and & reserve

Each sentinel in the respective relicfs is given a
particular part of the camp Lo patrod That ks called
his post, and Is numbered. He & also given orders
peculiar to that past of the camp. They are called
special erders, There are other arders which apply
10 esch and every sentinel ca duty. These are gen-
ernl orders, and there are 11 of them. In the Army,
yeu are required to know them by heart, sisce they
axv the sentzy's code of Behavior. You will be wise

GENERAL ORDERS

‘. To take charge of this poat and oll
Gevernment property In view

2. To walk my post in & milllary man-
per, Reeping always oo the alert and
chwerving evesything Ut whes place
within sgh or bewring

3. To report ol vislations of orders
T am msirected o exfooce.

‘. To repeat all callls froce posts mcew
dolan! from the guardbocss than my
oan

S. To quit Ty post andy when progerly
relieved

‘. To recsive, oy, strd pase 0o Yo e
sevimel who relieves e all arders from
the commandng officer, offcer of Be
day, and officens and non-conumisionsd
officers of the guaad only.

7. To talk to 20 cne exoept in lne of
duty.”

‘..?o gve O alarm 6 cose of fire or
disew s

9. To eall e corporal of the puard in
any case not covered by Isstrections
'o. To salete ol offcers and all calors
and standards not cesedl

“. Te bo especially watehid st night,
ansd during the Ume for challenging t2
challenge all persors o0 or near Iy
ot and to alkrw ne vne %o puas witheut
proper authority.
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w0 lears them beloee you enter military servics

If u sentine] at Post No. J desdres 1o call the ’
poeal of the ;_'..uv’ aul justified In Soing =, acoord
ne 1o Generald Order No 9. he eries out, (s P
of the guad, No. I 1 he all will be repeated by
every sentinel who hears I8 betwoen N : ..Y,‘. [ § .7
Ewsararauw

In cane fire han brokem cut near him, he calls, “Fire
N 11 U disceder CCCEmang and 2w thinks cangd-
orable help s needed, he calls cut, “The guasd
N ) of dazger I» Yooy proat, hw will fire his
wWoapen 8o the alr J tiones belfore calling

Whes 2 sentine required to challesge someons
! .

he should do =0 about JD steps away, hodsding his
W0 AcToss hos chest with both hands 5 the o
called port posdtion, Me calls out sSarply Halt

Whe s ere™ The e reon hallenged will idencdy

'I!'l"4';' " .f.'bfl)‘; .". -’-lu 1 f ': " Sy ’."'o L ol
e Day.' ¢ 'whalewer b $. The sentinet then oo

mands. “Advance, Friend (Ofcer of the Day, et ),
o e Y'~1','.'I.f-."l. He will balt him again when he
I Al DO .'Il 1o Bo seem 1!'.!’:_‘ j-‘? ot 80 oy that

if hoatdde, overpower e sestinel. I he now
s peryons challesgged, the sentinel says
wod (OfBcer of the Day, «te)!™ He

cootinues to hold By weapom atl the port position

however, unlesa the person challenged is an oflicer

In that coow. 23 »oos 23 he rec S ILey him. the sen

e the rifle salpte
l‘.".c 1‘;;-Y who I respon ._’l"‘l"n [ T g
officer ol a on p lor he proper ‘-~||nv nare of duty

by the interce goard called the OMicer of the Day

1 4 - n.’.h be scmetine :n- - sistat called the
Communder of the Guard he uswally reviea 4
spocts, an | commands e puard himsel!. His o
cipal belpers are the Sergeant of the Guard and the
;‘.r;--f‘l!' of the 'y urd Generalh there als at

leaavt 1 Bugler

The Sergoant of the Guard {orms the guard when

over 2 Soormuton s noecessary. He makes sure the
corparals know thelr duties ased are performing
theomt peoperly. A corporal of the guard has direct
charge of esch of the 3 refiels. He must kaow even
penitined and where Be is 0 stand goacd He must
march ks relbed 10 and from its posts, and b thoe
oughly familiar with the spocial orders of eacd

member of it

A peard always ftems undor arsss and b (nspectod
1o make cortain every man's plece In preper con-
ditions and his appearance creditable. The fonming
o A New & are l:'r'..l‘.‘ rvohres a cortain amaount of
cevomany, 1t b called gpuard mounting, sad may be
formal or ioformal 1 procedure of formal guard
mognt, as you woudd expect, & the more elaborn s
0 ‘u.’)lic ans tans T ¥ lhf-umol ruud

NN

mount sakes place without either.




(REVIEWS AND INSPECTIONS)

A lot o the pleasure and satidaction of infantry érill
comes from seeing your octfit and yoursell, as o part
of I lose awkwerdness and ragped timing asd
bocome almost as precise as & machine. With this
chmeﬂnnm«agmwfdrﬁnmlhopno{
each soldier to lock his best whenever he is oo the
drill fiedd. He spends more tine shining his shoes,
Brushing his clothes, and polishing his brass buttons.
He may even peavtice the manual of srms i froodt
of his barracks mates sad invite Swtr criticism of his
perfocrmance.

Regularly, just 10 keep iz o lttle bit meee on his
toes. there is 2 company or squadroa inspection. The
troops are msombled, required to ogen ranks and
officers then pess up and down e straight Knes
waking & perscnal check of the men's cothing and
the picoes they are carmrying. lrspections of this
detalled natere usually take place before o after
revicwa

Parades and reviews are the high wpots of this
phase of a soddier’s traindeg. If you get » kick out of
being &n a mappy squad on the drill fleld. Nitle
shivers of pride will really rum sp sd down your
spine when you march in your first review.

A review has 4 parts: forming the troope, prosss-
ing them to the reviewing officer, lropocting o,
nod peranding them. It normally is held en the Largest
parade pround avallable Flags indicate where the
troops are 10 lne wup and the rowte they are 10 march.
The reviewing oficer’s position, opposite the center
of the lize of troope, Is adso marked by a fag.

When a review s held at Retreat, whih i the end
of the saldier’s work day, as soon as the troops have
marchod to their marked positions and are presenting
arma, thetr comenacder orders the bugles 10 sourd
“Retreal.” Immodiately afterwards, the basd plays
“The Star Spangled Banner.” On an Arsy poat. the
evening gun s fired 34 the last nete of the bugle call
Then the post flag b dlowly Jewered while the
Naticeal Anthem s being played

The troope are zext hrought 10 order arms, and
the ceremony proceeds with the reviewing officer and
his s2aff and orderlies moving 10 designated positions
epposite them

At this, the commander of troops brings them to
attention and has them peesent anma. If the reviewing
officer or vidting digritary I» of sufficlent rank or
mportance 0 merit them, the band sounds the
homors

There is & regudar table of honers. It Inclodes the
firing of pun salutes, the playing of rufles by the
drums, flourishes by the bugles, and "The Sue
Spengled Banner™ or 3 march by the band. The
person naturslly entithed to the greasest honors s
the President of the United States. He merits & salute
of 21 guns, 4 ruflles and flowrishes, and the playeg
of the National Anthem. The table of honees ends
with vice consuls, whe merit ealy 5 guss and no
susic,

At the conclusion of this part of e review, the
treops axv agaies brosght 10 order arma. Then, sccom-
peniod by band musie, the reviewing officer aad his
pecty move forward o the commander of troops
The latter leads them around e sol@ers In an in-
spection. This may take any form the reviewing
officez desires but Is rever the dotalled type of inspec-
ton previously described.

As the reviewing oficer approaches ench unit of
the troops, its commander gives the order, “Eyes,
right™ At this, the men smartly tumn thelr hewds hald
right and follow the pasage of the reviewieg ofScer
with thair eyes and hoads w=til he Is directly in front
of them. At this point they remads in the normad
pewition of attention.

When the revivwing party has relurned to Its
original place, the commander of troops commands.
“Pass io review.” Then begins the mot dramatie part
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of the ceremony. Unit after unit moves off to it
rightl, mandes 10 the end of e Aold, turne, orosses
0, bares again, and moves towaeds the opposite end
of the parsde ground past the reviewing ofcer

As coch company agpreaches the polnt lmmeds.
ately in froat of him, its csoumander salutes or goe-
scmts his saber while giving the order, "Eyes right”
Al this, the guidon bearer in froat of cach unit dps
bo geadom in a peescribed salute. Every s in the
company, excepl those st the right end of each rank,
simultanecowsdy turns his head %0 the right until given
the commard, “Frool™

A 3ot 45 he Mhsell passed I review, the com-
maeding oficer of the troops left his place at the head
of the colums and spent the rest of the ceremony
beside the reviewisg oficer. After the troops have
masched by, he sedutes that individual and rejeins
hiz cormmand.

In addition 10 booeeing dgnitaries, reviews of this
sort are held when soldiers o fags wre decorated

At some poots, n Retroat Parede is held ot lecam
ance » week. This s nourly as npressive as the cere
monial review except Bat the reviewing officer in
that cano does not napect o pass kround the troops.




HOW TO SPOT PLANES IN A FLASH

To shoot or not to shoot: that's the docluc'M‘ every combat pliot and every guaner
hos to make for himseM In o split cocomy'Whon a plane ks recing towards you et 3
or 6 miles @ minute, you have no time fo figure out whather It is @ friend o foe.
You must recognize It instantly. Vw‘d'on know insvinctively fram therowgh training
whether to hold your fire or let n'n'oa. * When our country entered this war,
mistekes in recognition were Dogf'm-onwc for heolth and comfort, Over in the
Pocfic arca, while cur contact A:“h the snemy was still naw, many of ow P.ADs
weore mistaken for Zeros on";bo' down by ether Amevican fighters. Bt carefvl
study of outstanding Mmu‘o'o'u of the twe planes soon remedied het sitgation, = Now
wo folly reciize that the b'aly way 19 pravent this bind of misteke is 10 demand vhe
highest proficiency in ,(:cnm recogninien, You con hagin right now 10 sthieve thot
degree of akill. bn m’n’ 1ection of yow manvel you will hecome acqueinted with
more thon o uou’o'o ovtstanding Amarican airplanes. Build frem this essential
beginning unta 7;0'- Become completely familiar with el midirery olreroft, Them i you
aever bocome c'c:m-bu of the Ak Forces, there will never be o gquestion of your
recognlzing 'q"’l-o—'rhod or foe—in the &,
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How can you lewrs 1t
meving outline in the o
C-54T Well, Jock at it

process of analysis to decide that |
2 Ford or a Paeree-Armow? Of ¢
recognition was Instinctive. You
times in the past that you knew cvery feature of 3t a8
the quickest possible glasce.

Tramalate this into terms of aircraflt. aend you can
sce that the most important thing abost recogeds.
ing a plane &s to be complelely familar with i,
Then you don't have to analyze it feature by feature.

four ey takes in all the necessary details at & glance.
fou recogniae e alroraflt Instastly by its everall

! onaseo mamr

COOuM oot

>

has characteristics that make it a per-
sorality, Learn all you cam atout the different plases
Cret 10 know them as well s you know the difforest
sutomobiles you see on the street

Proction] resudts are the final test. Try your skill
on every a0l alrplang you see in e air, Teat your-
seif and your {riends on every repreduction of one,
in the sewspapers, magazines, or newsreels. Make
your slogar: Eves Abft!

DHACTION AMOAE (OO0

f ALRO WATCE MnTie
! postar vesmr
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3-2

Your Progress in Recognition

As a student, you will pass through several intorest-
Ing mages of iratroction, Scak up all the informatios
you can, It will pay off haodsome dividends in your
fwture flying cageer

1. The first thing % do s % Jearn the Ranguage of
fiyers. What are the perts of the plane® Where are
ey What are their technioa) pames? What do they
do? When yeu have the srswers, you know the
impeetant details about planes in general

2. With this knowledge well stowed away, you
pow loarn the shapes of individual aireraft. Analysis
by parts s still bandy. But more and more you see
that vach plane has an overall appesrance, and less
and less do you analyze 5t bit by bin

3 Now you are completlely familiar with the dif.
fevect planes. At this point, the whole basiness of
recognition begiza to appear peetty eaxy. You are
concerned with the whole plane, and study parts
snly m their relation o ity oversll agpearance. You
are now entering the expert class

You can alwiys imgeove o8 your recognition
Strive for greater speed, greatet accuracy. Study the
new planes. New dinigrs are always coming in. Get
o know them-practice ot them. Make this your
standard of perfoction: *1 shall learn to recognize
aarcralt at the greatest posaitie range in the quickest
posxible time!"

Your Recegnition Technigue

Ay sysem you work out ‘Lf recognizing planes s
fine, 20 losg an it pays off. But Rere are a few good
hinis oo baw 1o spol planes quickly :

Learn right away % differestiate botween land
ard wea models. The land plane bas wheels, which
are retracted In Bight (except In the case of a few
plares, when they are plainly vistle In the alr)
The seaplane either has pontoors, which are 100
bulky 10 be retracsed and stick out below the fusel.
age, or a large, Mol botsomed fuselage. I it has the
latter, it & of the Nying boat design. A few seaplanes
are amphibious: They have both pontcors and

wheels, »0 that ey can ot down on wa or land

P

Number of Engines

Here is & good ald to recognition, quick %o spot. How
many engines does e plase have? Siagle engine
planes are usually fighters, divesbombers. or light
attlack sbips Twin eagine pl&m. though sometines
fighters like the P35, are peserally trasspocts or
mediuz bombers. Fourengine ships ace heavy
bombers and huge rasspoets

Paaition of Wingn

There is another casy perreral way 3o classily planes
for spotting Leook for the parasol wing, the high
wing, the middle wing, or the ow wing position.
Associate 153 wing position with each plane’s persca-
ality

Leaming the Individeal Plane

Osce you Bave learned perwral characteristion, got
right down to the Business of knowing Se details of
ndividaal planes

At this point, make some sort of crderly plan to
choek aver the outstanding features of a plane. That's
the advastage of usisg the se-called WEFT System
checking, in ceder, by Wing Engine, Fuselage, Tall

Always rommember, however, that this WEFT plan
is only % help you analyze e planes. The Sm



foundatics of knowledge It peovides leads to cur
finadl goal of smpottisg planes in the six by thelr
ovorall sppearance

Wings
Officially, the plan shape of the wing is the way it
locks %0 you when the plane is directly overhead
But by testing yoursell al every epporiunity, get to
know the way the wing Jlooks no matter what angle
the plane b coming {rem

Know the position of the winge. Notice the waY
they are attached to the fuselage. Do they extend
straight outward, or spward at & slight dihedenl,
or do they have mome unuseal apgearance” Leok for

any small peculiarities and store them away in your
potler-mmwmory

tngines

You bave already learned to check the nusmber of
engines om a plane. Now look for the difference In
e of engine. Is 2 alecooled radial or is 11 lquid.
cooled inline? Notice Bow the radal type has o
round, souby, Beoad surface. Cantrast that with the
poted, streamlined appearance of the indine engine
See how e engine is dlung in diferent posilices on
different planes—somwtimes underslung, sometimes

cenbered, soenetizmes overslung

. mpe

3.3
Fuseloge

The fuselage may look like anything lexn a cigar %o
a barrel Fightors, as o class. have » afim. Sort
fuselage in contrast 1o the massive bulky fuselage of
the bombers. Stickirg out [reait of the wings s
the fuselage mome, which often has Baracteristic
features

Some planes, like the P33 and P81, have twin
booms jolned by a comumen hectzvatal stabtlizer. Gun
hlisters oo top, underscath, or on the sides are also

handy recognition features,

Tell

Singleo engise planes geoerally have single fin and
raedder, So do most multi-cogine sircraft. but some
of them have 1win fos sttnched near the ends of 1he
horisontal stalilizer. There s & feature you con spot
in a fash

The shage of the horizontal sabiliver varion jost
0 the wing plan does, and I's & whe student who
studies his silhouestes and photographs for this fea.
ture. The same goes for the rodder and eopecially
for the fim. In fact, the tail moembly as & whode is so
mportant thatl it oltens perovides the chief cddue ¥

absolute recognition of & plane!
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Hlustraticons of active Army and Navy combal planes
appear In the fdlowing papes. Study hese pheto-
graphs and sihovettes carefully and youl bo well
on vour way 10 being an expert obsesver of U s
comnbat alreradt

Make good friends with the siihauetten, They 're
mighty Importast to koow. I It SSRovettes are
the foundation of all recogrition Lralning

The “Ixiew” silbouetse givens the hendon aspect
plan, and side view, It shows every smportant receg-
nitton foatusze of a plane, past a8 am architect's dewws
Ing gives the exsentials of & bullding. Take a lock at
the sifhoueties of two planes and potice how sEarp
the cordrast ks, how easily you can tell the Afference

between them

Stody the photegraphs. These are closer 10 the

way the planes actually leok in flight. Go aver thess

PRACTICE DOES IT

until you cnn spis every datinguisbing {cature Fle
son expert! Comcentrate on the pictures thal show

planes at a datance

Modals

Spend ol the time you can wilh airplane medels,
Try your hand Mt making them. Sane of the finest
combat pilets we bave were the fellows who were
bullding and fiying models when they were in high
u‘h(-)l

Sudy every moded you can lay your bands oo
Notice the prépertions. Check through your know-

lodge {or every oulstanding detall



3.5

PREPARE YOURSELF FOR

THE REAL TEST

Always bear in mind that the actual spotting of als
rralt consits of recognizing a ditant movisg object
in the sky that b comslantly changing appearance
Watch out for this! Prectice with models and with
nodel shadows threwn cn a scroen. Keep them
meving and notice the changoes

One of the most disuriesg factcrs in recogaition
s the fact that perspective gives you false bnpres-
sons. Here's an exanple: The Amay's chiel trans-
port. the CAT, han wizgs with a marked dihedral,
11 D & very proncunced taper on e leading odge
and & straight Lrafling edpe. In plan view, this wing
i ote of the chief recognition poists of the plocw

However, whon you see the CAT from below
Correng al you PP live Civunes o wing o AP erar
swrpt foeward The leading edge seemns  almost
straight, whide the taper soetrn to bo ox the trailisg

edpe. Thas the plam form of the wing s just reversed

a‘m‘ mb.’: Whee een biam below
(Front @ smarl, & wing with & marked dihadrad
sppeors 1o be beat ewards pou. Whea

et lreem whove. i 100ms % be

ywopt away from pev

Shech ‘e ond Know ‘em

Every time you study s plane, try sketching it on

poper. You doat have to be an artist Just draw as
well a5 you cann. The mportant thing is 10 gt the
main features down om paper, Youll resscrsher thers

a loa better that way

e fLAsH) X

UBaild yousself o set of fash cards. Get pocket size
cards and pasto a photo of a plane oo vach one. Cut
the pictures out of papers, magazines, booklets (But
plesow don’™® out up this maecal ) Test voursell fee
spoed and accuracy, challenge the students sroesd
yeu, Make a war game oul of i, and see If Yo can't
bw the victer



Highlighn
The P35 has spewd, range, and excellent high alt-
vode performance. Above all, it Ix a versatile plane
In the Alcwtians, s the Seuth Pacific, i Eurepe, and
in Necth Aflrica, it has been used both as a Jow and
high altitude Rghter and as & phato recvenabsance
plame (in Iattor case, denigrated as F-d and F.5).
The fact that 15 googs rotate in opposiie diroctions,
thius bedancing torgue, enbances Ity maneuverability
Witk #ts twin tall vooms the Lightsiag s orw of the

vasieatl plasea to recoguiae

Highlighes

This sdrplase, one of the mest graceful ks the air to-
day, often mounts a 3T-mem. cannon, the beaviest car-
ried by ey alrplane of samilar type. The P3P has
been wed effectively for pround strafing, and as
low altitude Aghter. Hoavy defensive ssmee protects
the pllet agaivat greund fee when operating al low

altitudes. The engine o placed amidship in the fuse-
lage behind the pllot's cockpit, the propeller btedng
driven by a 10400t shadt,

CN!CK v T anpnen o PRy snavy propeems Sepend
» » A A e bl b { Twmon & Tl e
sareren bayund be roddme

CNIC! 3 lew wmg o Lang P s Shving fansas
v AR seneg descty betind pachpir § Panslage rerved ghving
plama grwielel (debas alur



P-40 warberi
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Highlighey

Thix s cae of the best known and most widely used
American Aghters. Earlier modelds, called “Toma-
hawks” and "Kittyhawks™ by the British, were used
o Libya, on the Russian front, and by e “Flying
Tigers” in China. The Warkawk & the first Amer-
icxn airplane % be egquipped with the famous Merlin
vcgine, This fighter has excellens armee, high diving
speed, good mancuverabilty, and beavy hitting
power. Although the P40 is not al itx best i Hgher
alnitudes, it s one of the most veratile of planes

Highsghts

The PAT s coe of the dargest sxd {satest sizgle en-
gine fighters yeot buill, 1es weight of over 5 100s, with
nearly a tos of guns and snmunition, |s preater than
hat of masy conmercial transports of a few years
ago. Denigned in 1941, this Is the highest horsepower
single engine fighter yet prodaced for the Army Alr
Forces, Use of a 4-blade propeller reduces the sioe
of the propeller are, while still coping with the en

gine's great power output. This alrplane was designed
for Hghtiag at Ngh altitudes




Maghlights

The Muwmtang win develeped quietly and atiracted
Nitle public notice until the British used i In the
dramatic Comeando rald ca Dicgpe Since then
has been used extonaively on fighter aweeps over
Ewrope, on reconnalssance miasiosa, on all kinds of
lowJevel strafing and astack joba. It iy exceptionally
fast. One P31 crossed e UL S In 6% howrs, An out-
standizg virtue is its speed nar the ground. A

boesber version fitted with dive brakes, the A-SE b CHECK « tnbine snginn with lang painted sove v Saguers g
o wing end shablans & Toll soider Wb squee Bp o Ly
ratwter wrdw Niviage oM W iniegs

now in service for ground-alr suppoct

Mighlights
This sisrplane b unguesticna®ly one of the best i= - " "
o . hoash Havoc

ity cloon l‘l‘i:‘:‘(-;‘ a & fast -J.,'» bomber, It Is also
used as » fighter, The =ight fighter version with solis
nose i called the P70, while the British know the
A20 a5 the "Boston™ when used as a bomber and as

the “"Havoe™ when wsed for ground attack. The U. S

Navy designation s BD. The A-20 Ix much used In
large scale |h‘;-11;"’. Ighoer and bombter yweepa over

France and wis 3o wod s Nerth Africa. Becaawo of

itx Bigh performasce, strikisg power and manewver-

atility, Josses have boen redatively small

Boan A1 B A
L

C“(CK t Twimangees redal, endertiong + Nataliy
prupett wwl beyand Baliag afge o Long e seis ¢ Ponalege
soiad wp towand rowr Yoy ol spiiee



CNECK T mgem o Bl dhaivel  Lang
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B-34 Ve

C“!Cl s Tom el sogint o Long donp seen
dorp Nimlage \ Daanply vpared wing w b weep Shab el
5 Fawber Bap vmihs 4 Tap terwt, smal vosind tpmved

v Tewbei mivend sboet

HigMight

The Hritish have a special name {or this medium
bomber. Dur e the Dattle of Britain they chaistensd
it "OM Boomerane.” becasse " always cones baek
A2V s wsed 10 range out aver the Chasnel. spotling
nppeonching Nazi bombers in time to signal Spatfires
nod Hurricsnes ino the ale 10 meet them, The
“Houdon™ was first HSown i 1539 and waa doveloped
from & commercial trasapoct. Stll in use, shasing
service with the newer, bigper “Venturas,™ it was the
first American-bulll tvpe which ¥Ferry Command
ptlots fow acroax the Atlantic to England

Mighlights

The Veatura was developed from the Hudson (A23)
which it closely resembles (n size and appearsace
The Lodestar (C40) transport plane Yedongs 10 the
saime group and s practically identical except for
armarcent. The Ventura is slightly beavier than these
siips und hes rauch more powerful engines. The RAY
Coastasd Comumand Rax used i, aloag with the A2,

foc general reconraloance and other duties




Highlaghts

The 11235 was named {or the late Gen. “Bidly™ Miwch-

el 1t has gained consideorable publicity ax the re-
it of the bombing rald oo Tekyo in Apeil 1942 [t s

= wse ot nearly all of the Allied war fronts and por-

>

foamed well for the British in their Alrican cams
palgee. The Milchell was the first 8 use 73 mom
cannce, and haa proven itselfl highly effective foe

trew-top or ".‘n‘»'.-!ui_:'. .)-.(1‘.'1”.,;

Highlghh

Noe Axves .nl;-'.u-o oA the s ¢laca matches the B- 2%
fcr speed, range, o bomb-canrying capacity. In the
Battle of Midway, it was used a5 2 lorpedo bamber.
This was the first Ume thal lnd -bosed torpeco
bombers of the U S Army had been pat i action
Ower North Africa and Europe, the Marauder han
proven sell & bard-hitting Somber

The design for this alrplane was completely new,

owing littde 10 any previous conception. The carlier

models had a wing span of &5 feet

B-29 il

CN[CK v Twin sade sngaen. wadsnipag  Tovendad rereiies
o Twln soddon. savernh o Lang e sese « Dhadvel o4 shand
posal g goll wing ofast Yol Gacanl and senbal el

B-26 “Morouder”

CHECK . Lang tiger shaped Suavbege + Tom snguen jwhay
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et womy M g e bl b gl bar mahid dbeiew
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B'l 1 “Flying Fortress"
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CHRECK % Fowr snginms & Cang retand salin, with gun
et o of gl o Bl neat, pel apmat o G el plane
thopad Bha wing « Leng, wery Ngh &

B-24 iercrer
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v Duep ey Sntlege ¢ Tom Ao hrge and sevndadt

Meghlights

The B-17 was the first long reage American bomber

[t was designed for high altitude, daytime poecidion
bembing, Intendod peimarily for long tlights over the
Pacifie, great fuel cagacity rather than tremendous
betnb load was emphasized in the origined design
But the B17 has been used a5 a heavy currier of
bombs 1o be unloaded on Europe, In addition, it has
doaie effective woek in raids at shoeter range. It 15 a
beavily-agmoced, well-gunned ship. The latest medels
have a chin turret 1o peotect what was fermerly a
vulnerable ot on the plane

Hghlights

This Jeag range bomber s used in all theaters by the
Britiah and the U. S Army Air Forces [t has high
speed, powerlul arsament and » extremely ma
neuverable for s size. All of these facioes reduce the
number of Sghier crafl needed 10 protect It The
B-24s high performance results in pact from s
clean design and use of the thin "Davis™ wing which
materially reduces deagg The militaey transport ver.
shon, called the C-87, has b non-raraparent nose, and
a cabin usder the wisg In place of the bomb bay

“I—




Hughlighy

The largest twin engined military cargo plane i the
workd, the Commands &s sometimes called the “Fly.
ing Whale" or the “Troopship of the Sky.” Originally
designed as a D-passetiger commercial arlser, it
froguently carrses such materials as trucks, light Gedd
srtillery or “Joopa” Adapted for Lrocp carvying =
194), 2t transports a large number of fully-equipped
troops. The Commanda's exgines are larger and more
powerful than those In use oo commercial airlines
and In sive this sieplane dwarts commercial eraft

Highlights

This treop snd cargo trasspeet is the military version
of the IXCJ, ctwe of the best known and most widely
usod American corumercial planes. 11 has dome mag-
nificent service in every guarier of the globe. It ia
used as » standard transport (dexignated FS-84) of
the Nussian Alr Porce. Thia plane s either a C47
("Skytrain”) or 8 CA3 ("Skytrooper”™) , depending
o whether 31 Is wrranged %o carry cerge or pare.
troopers. The nase “Skytrain” comes from use of this
traraport as a troop carrier and as & ghider tug

-

- . P : -

0-46 - commondo

CH!CK v Twm redinl mogines. prajsitag wes Iweed
s T e Raiagt prenad st 4 Mgh riand B . g
Pt sr brwr parsit maaly ba warag soge

C-47 -siyrrain”
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Highlight
This troop and cerge carvier is the largest cperaticaal
militasy traropoet o the United States today, [ts

commercial desigeation was DCA, the prototype of

which was scld te Japan. The current silitary ver.

son differy &= many ways, Bowever, frem the plane
which the Japanese purchased When 3 & in wse 2
a rood traveport, the Skymeater can carry moce
than 40 fully equipped soldiers

CHECK . Fow salinl sngbons | Nanaw, sqmly

el wagl wrh wmall cannded bgr  lasg srrnier
Sonslage + Lamg asin o« Tel Be

l 4 Highlighh

- " " The military version of the widely-sused Pigor Cub,
G'°SSB°P”' thin 65 . L4 carries personnel, drops messages

and supplics, ard spots targets for fledd artiery units

The L4 made military bheadlines when It landed

Gon. Mark Clark in the Main Street of Naples, In

front of the post office. An embulssce version of the

-

- L4 lands close to the bettlefreat [ty short tale-off

allows the evacuation of urgest cassaltien The
Grasshopper s totally unarmed. Nevertheles, it has
an urvasval front-line safety record, achseved by fly-
=g Jow 20 its camouflage blends with the terrain

CN[CK v Hgh wing o Sgwes wing sdges,
ronndad Hps v Mencnharubie laading goer Mo
hakimg wof Vhe dng't naaet




Highlsghty

Onee of the largest cperational single engine alrplanes

the Heddiver carries torpedeoes, depth charges, o
large bomba It operates either from carriers or from
land bases. It ia faster, and peobably carries lacger
bomb leads San the Germam “Steka.” Some models
of this alrplane appear with twin foats. From all in
deations, the SNIC is one of the worll s deadliest

dove },llll'l(l\

Hghliphta

This Gighter, callod the “Mastiet” by the Britah, can
be based either oo carriers or o= land. It & an excel-
dont alrplane azd wax probably the best Sasrier-based
fghter in battle sesvice untll the coming of the

power, heavier, and faster Corsalr which Is now
gradually reglacing it. The Wildeat has shown alth
tude pecformance approaching that of the Zero. The
Marines used this plane oo Wake Ialand. L Coms-
sarder O'Hare waa Aying ane when he shot down §
Jape duering a single operation

SB2C wetaiver

CHECK t Ealbal sngion, wih hrge spinas b
e R L e L e e et LT
sy Llang osnipnr  Lgs w8 pam

FAF -wigcor

CHECK | madial magine « Dhadnl ham wing
sy Sagvers wing Nps and bl grawp o Deep Aanlage,
- A b e d ek



FAU - cosai

CHECK o maiud sagion, Muw s o Insarmd gt
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Highlighn

This is one of the fastoat ship-borne fighters in oper
atices seday. The large Invertod gull wing wis de.
sgmed to give added clearunce for the Jeng peopoler
blades required 10 absorh the cutput of the F4U™s
2000 hp engoe. The Jower wing position of gull
design abwo incroases the alr cushion effect between

deck and place dusing landisg

Highlighos

One of the few alrplanes Sesigned and pul inte oper.

s

alion since w war bogas, the Hellcul Bas boen
called the “answer % a fighter pllat’s prayer.” Its
performance Is siomdlar In many respocts to that of

the Corsair. It & larper than the Wildcat and it

landing pear relracts in8 the wing




Mghlights

This excellent dive bomber Is one of he Jongoat Mved
of all combat alreraft. It has seen much sctios from
carrsrs of the U S, Navy in the Pacific, netably in
the Coral Sea Battle and at Midway. Loag comaldered
to e the finest carrierdand dive bomber In the
workd, it Is now excelliod in soeme respects by the
mare recently developed Holldver. As the A 24 O
Dwentdess is the first dive bomber whikh the U. S
Army used in quantily o support prousd troops. It
caryies & 1LOOOIh Bomb in a cradle wnder center
section, and Shere are bomb racks under wing roots.

Highlighs

A “Ct" spotted the Germas batsheship “Iismarek”
after the sinking of the British batteship “Hood " 1ts
capacily to stay leng hours in the air makes s nir-
plaze ideally sulted for long sub-spotting and convoy-
prardng patreds. In the Aleutines and Solomena, the
PEY s reported 80 have boen wied aa a torpedo
bomber, carrying 2 torpedoes under the wing. Alter.
DAtively, It can carry eight 32515, degeh charges or
two 2000.1b, bombx under the wing. The Catallng is
Sullt wader Bcorew 5 Russia with some modification
The Russtan designation for it s GST,

SBD (A-24) ‘vaustess-

CHECK | mugin, indiat sngins ¢ Dihadiel on owier punes
o wmn o Tapeing fearlega, wih pramisan
sadurwrve  Mgh fa Abed Twmend e bourbage
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PBM - mariver
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Highighh

The Marmer Is am extrerzaly serviceable bagrange
flying boat. It gives excellent results over rough sous
and under otherwise strenuoss operating conditiona
This ‘xrp'."x was Brst df\v{uﬂ{, built, and flown In
mindature. [t carvied 2 torpedoes or egeivalent
weight = bormds under the wings inboard of the en-
gines. On the PEM.J, fived wing fleats have replaced
the retractable floats of the 2 previous models. At
present, some Mariners ase being used [or over-water
Lraraport The latest model, PBM.3C (net shown

JTaad LT WYY (44} v
b }. has 3 powwer-Sriven turrets

Highlight

T "Corconado™ is a seaplase of groat size, power,
ard range. The Navy uses 1 principally as a patrol
bomber, In mamy imtances, however, @ Bas been
converied for trassport parposes. In @e latter cme,
1 is called the PEZY IR The transport version has
gun posltioes removed and fuselage faired In, The
wing-tlp flosts are retractable. The "Corcaados’
twin fira snd rodders are practically Mentival with
those of B Arsy’s BN

- -

f
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ARMy

Armgy alecrdt are desigratod as follows: e ee two
betters denote the class of alrersft; a number indi-
cates the model; and a letter shows the modification
of the model

For exanple, the designation BATF means the
alrplane & x bomber (1), that it is the 17th bomber
model sccepted by the Army, and Bat it |» the Sth
modification of the B-17 model. Uslike Navy alrcradt
dmigzations, the Army gives no nformation as o
the identity of the maradacturer.

P . Arwy Recosnoinance (Photographic)
Alcasans Bambardment (Light)

| BN 1Y Bombardment (Madium and Heovy !
Pldenana Fighter

R 'S0 by Uoisen

O ve Obiervation

Cicansad Tramport (Corgo and Personsel)

e ... Utiliny Transport (less than 9 ploces
o 1,400 B of corge)

CG . .. Glider (Troep)

0 ... Glider (Traiving)

Qs Target (Aerial)
Clowificorons are prefined o folows:

Riivids  Restrcted (Planes ne lenger comidered
first lice airceafi)

Xiderenn Lxperimarcal

Y ... Service Tent

r SPPTTTT Obialete

Letter Designations of U. S. Aircraft

NAVy

Navy aircraft, ainhips. and gliders are designated
ax followy: one o two letters show the class of ale-
eraft; a number indicates the model; a letter indi-
cates the mamdectarer; and a sumber designates
the modification of the meded

For example, 2o first patrol bombing plese v bo
produced by Consclidated Alrcraft wes %o PBY.)
The modifications t0 this airplase were FPEY-2,
PBY-3, etc. The second patrol bembisg plase wia
the PE2Y-1 and seccessive modificutions were o
bored &= order. The prefix letter “X" is used for
experimental alrcesdt and gliders

WA Ambularce
LS Sombing

B yeasas Fghting

O Vesrns Chservation
AT, Patrol

B e ves “couting

 fom S Teepedo

Of 5 <ass Cbservatisn-Scouting
Maa s Teoining

M snans Uity Trusspent

L .... Glider

™ Alrship (nan-rigid)
20 ey Scovting-Observotion
-, SEod S0 Training
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Here are Mustrations of planes in flight known

= sillographs. They duglicate as nearly as pos-

uible the way aircraft ook usder actval ohserva-
twon coedittona In mest distant views of aireraft,
for example, details of comtruction disappear
and the plane appears o the eyv s & dark pray
silbouette. The wiographe depict this cendition
in prist. The detall has been removed. Engine,
nacelles, turrets and other features are seen only
in roliefl against the gray sky.

Try hard to recogeire these planes. In that way,
you will build an ahility 1o identify them in
actual fight at extreme range.

Check your results with the ientification key
bedow, If you are wroag i your recognition, tum
10 the description of the plase in question, aed
woe where you made your mistake,
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GETTING IN SHAPE TO FLY

The best arplane i the world is only 03 good o3 the men whae Sias iz, His strangth,
spead, power, ond endurance must be (ommenssrate with rhat of his ship, He muse
be abie 10 By ot Ngh sltitydes for long howrs. He must Be able 1o stand the
grusiing strain of prolonged anti.elrcroft fre and frequent dogfighte. Ha'll be more
likoly 1o come sefely thesugh & <ranh londing or 10 wurvive o werious accldent it

his physical sramina is greor, & Kneo-honds and pushups may teem unlikely to
produce Mhete necessary rewirs, But they and ather carefelly selected physical
oxeriises are reaspaniible 10 o large degree for the wparb condition of American
fiyers roday. Their strengrhensd shdominal musides increase Their abilty 1o aveld
blacking out. Their rainad hearts supply more Mood and oxygen 10 the Nsues
thon do untrained hearts, when they are subjected 10 physical stress or when
there is 0 lower pertamtoge of axygen in the eie, & Regulor parvidpation in o
sensible, well.plonned progrem of physitel edwation is one of the mast importont
ways 10 adhiave sudh fitness. The caolisthenies, combet games, carries, and group
goemes described or sugpested In the following poges will help improve your
strength end endwente,

SECTION



IN THIS SECTION...

Introduction

Fowr Growps of Exerans Wiich Shovid Be Indeded = Every Regelar Mipvical Teaining Progrem
Soggevted Variosom . Whea 42 Take Myssicol Traning - 'What 1o Do lmmediotely Afterwardi.
Beorefim of Plosmed Excrche

Colisthenics
What Warm-Up Exarcivet Are . Dpscrigtions of 3 Suggeved Calthanicu The Hgh Aeger; Squat
Serder; Stepa; Bonk Twihit; E-Coent Pabupe

Dual Exercises end Combat Games
Oeicription of Svoddie Nlups; Tol and Redl Velue of Coniat Gomes .. Descriptions of i Moed
Wreithag, achon Wirathag, Rocater Fight. Why Wreatlag k Voluchbile.

Carries
for Maw A Carry) Faemen's Carvy; Crom Canvy; Segle Shouider Carry o For Girlu 3-Man Carry,
S Mon LY Corrying Victin by Exvvemition.

Swimming ond Running; Group Games
Kinds of Ruwing 0 Movcel Trawing Progrom Shovid bxchode o Seven Obijectives %o Mauter =
Swimeming -~ Volee of Goowp Athlatcr. Bight Seggested Goowp Comen



You shouM devete an bour a day 1o physical train-
ing. which should include 4 groups of exercies:
L Calisthenies
2. Dual Exorcises, Including Combat Games and
Carrien.
3 Swimming and Running
4 Recreational Athdetics and Greup Gumnes.

Devete hall of the physical training period to
vigorous group athletics, and oo altersate days, %o
swimming or runsisg. By varying the exercises from
day to day, you will fad them inteveating as well as
valusblo.

1f posible, take your phgwical tralning at least 2
hours after a meal and at lesst 30 mintes before
your next mwal. Don't drink water during or im-
mediately after exercise. Remove mest of your cdoth-
ing during exercise and add clothing alterwards If
poasible, take a shower immodately,

Physical fitness bs as important for glols snd women,
if they are to take an active and useful part In avia-
ton activities, as it s for beys and men Plasned
exercise will improve their muscular tene sad pos-
tare, Increase thelr resistance, isprove their stamina,
refeve tension, and lmgeove their cocrdination
Women will seach the pdysical trainicg program for
girls and it will not be e strenucss as the boys’ pro-
gram. Some of the exercises for boys however, can
be used o ogual advantage by grls
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Uermple warm.yp svertises should precade (alivhaniis. Thete warmup saecies (oanet of raiiing

he atmi farward sadeward, ood orerdend besdng lorword ond teuthmg lees ard berdng the heod farward,
backward, and ride 1o rde Then deo the tallswing talafhesins srargetiialy. lacrsace daily he samber

o Bemes pov do snih sne Yoo will fiad dewrgnont of addrionel caliudericr, whith may be

wied en oftersaten. in Tre pomphist “Ph yuicol Condmoning Bared an Wer Dapartment Tinining Cocoler 877

N

¢

4

Thix s & warm-wp exercian, which involves the eatire a. Swing arms feeward and jumg wpward

body ard develops coordination Start with {eet b Swing arma backward ssd jump upward,
spread about 12 inches, knees shightly test, arms ¢. Swing arma forward over hoad vigorously and
ralsed backward, body bent slightly forward at the leap upward 3t lest 12 Inches.

wikst Do the exercise ot a (airly show count (cadernce) d Swing srms backward sad jumg upward

3

- f o

a. Do s (ol squatl sad thrust arms forwsed, with

¥
2

2. S"“ Cenmden fingors extendod, palms down, trask erect.
This bs ax excellent exercise for the Jegs, thighs, aad b Return 1o ariginal peaition
tremk muscles. Start with feet alightly separsted and ¢ Bend forwsrd sharply. Touch toos, keeping

anms In thrust positien. Do the folloateg 4 moves knees stradght.
wens i woderate cadence: 4. Resurn to starting pasition,




3. Sa«,u

This exercise strengthens the muscles of the ab-
dosies, thighs, ssd Rips, sad stretches e call
muscles. Bogin by lyiag fat on your back, fect apart,
sema extended overhead. In adow cadence, do the
exerchw I 4 movemeotc

a. Sitting up, thrust arms forweed and fouch toes,
keoping knees straight.

b Lie back to ceigiaal positicn.

¢. Ratwe bogs, swinging them back overbcad, s=d
touch 1oes %o ground, keoping kooes straight.

d Lower Jegs slowly %o starting pesltion

4. Dank Tewist

This excrcise strengthern the Bip muscles and the
obligue muscles of the abdomen Lic flat on your
back, arme extended mideward, palma down, Jegs
raised to a right angle, with knees straight, foet
weether, Do the exercise in 4 movements in slow
cadence!

4. Lower Jegs to the Jeft Twisting body sad koep-
Ing kmoes straight, touch greund with feet.

b Heturn o stating pesition.

¢. Lower logs 10 the right Twisting body and
kooping koees straight, touch grownd with feet,

d Return o stestisg poaition

5. Elght-Count Puskups
This i an excellont exercise for the muscles of the
arms, shoulders, trunk, and loge. It & performed in §
movenents, in moderate cadence, Beginnisg from
the position of Mtention;

a Bend sharply at the knees and slightly at the
hige sod place the hands in fromt of the feet In squat

poaitice.

b Thoust feet and logs backwurds %o o front leans
ing poaltion, with the body straight froem shoulders
to foet, woight supporied on hands and tees

e. Touch chest 1o grownd, keeping body stiff,

d Returs to fromt leaning position

e. Touch chest to ground again, keeping body stiff,
f Return 1o {reet Jeaning posltion.

g Returs to squatling positice. \




musclen. In the starting positicn, ene man Hes flat on
his back, with aros stretohed upward (palms facing
away from him). Asother stands astride his
shoubders and grasps his cutsteeiched asms. Do the
excrcise in 2 movements, in moderate cadence:

& Keeping body straight from shoudders 10 heols,

smd supporting weight oo heels, the person lying
down pulls himself up s high ax posaible, keeping his
fingers hooked into the palms and fingers of the
persen standing over Mm. (Note: It Is mpectant 1o
have your fingernails trimmed ehose for this cxercise
o prevest cullisg Your partncer’s fisgers )

b He hen alowly lowers hisssel 10 the ground,
keoping his body straight Alter seversd paliops,
revere poaitiona,

2. Fall and Roll

This exercise s of great practioal Importance 10 all
flyers, because it shows the best way 1o lesd alter a
parichnie cscuge. This cxereiso should be porforied
on seft burd or mats for salety. The 2 men face coch
other, with hands joined and asma crossed. The bot-
tom man places his Jeft Jog foeward and bends his

' B

knees. The wp man places his Jeft foot on the Jeft
thigh of the bottoes man and steps up, placing his
right foot en the right shoulder of the bottom man
and s left foot e the loft shoulder. The bottom man
releases hands and places his hands bobizd the kneea
of the %op man. The top man balances himself i this
position. At o sigral, he leans forward and falls, land-
ing et the balls of his feet, with Jis legs tSogether
and alghily flexed at the onees, snd contiovaes foe-
wnrd and sideward 240 o tumbliag roll

You should practice elemental tumbling bedece you
try this exercise,

e
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Partha Hallawing evartive ond lor Combatl Gomer and Conien, dvide

V. Wand UWrestling

Opponents face cach other, claop right hands, and
pace theldr right feet together, cutsddes touching,
At o signal, coch slempls by pulling, poahing, by
sideward movement, or other maneuvering, to foace
opporenil o move e or both feet from orignal
pooition. Change hands (axd feet) after eanch tout

2, Tadian Wiestling

Comteatants Lo flst on backs alongside ench other,
with boads In eppesite daecticas, Link right elbows
At a signal, raive right log far encugh 1o cngage Jeg
of cppooent. Do this 3 times rhythesbcally. On the
third time, attempt o roll opposent over backward
After 3 bouts, change sides wnd use boft arm and leg.

wp inle pmirs, chascing @ partan abhiu! yow sire asd weight

Thase comaihs ore valeohie in doveloping ha
ahilty 1o renct imdantly with o msimem of enargy
for Bhe povpass ol svercoming o cppenent

3. Raocster Fight

Hop e left fool, with arms fulded acroma the chest
Use the right sheulder snd right side of cheat 1o butt
cppooent. The cbject ia 1o make cppenent lese his
balance and fall, or %o unfold his erms, or 10 touch
his frew foct to the ground

s, Wrestling

This ks ense of the meat valuable forma of exercise for
combative sctivity. It devedogs all the swuscles of the
tody.




v e Cany

Ooeo, standing and facisg Two's side, bends his
knoos, leara forward and places one 3em behind
Two's back and coe arm under Two's knees. One
straightess up, Uting Twe froem the ground. Tweo
places his arms arowsd One's shoulder sed claspn
hands. Ose then runs foeward 30 W 68 paces.

2. Pireman's Cary

One, standing sidewagys In front of Tweo, bends his
koees, leoos focward, and places oo arm theough
Twu's erotch. Two Jeans forward sati] he Nes across
One's shoulders. One straightens up, liftieg Two off
the ground. One, usieg the hand of the aem Reough
Two's cretch, griogs the wrist of Twu's arm that is
banging over his showdder. In this positicn, One runs
forward 3) 2o 80 pacen.

FOR MIN. The impanasce of marierng Mese comvias conset

e senggeraied. In addibas te Soe snntiine el ey provede Ive
corvies will emable you % pederm Importem resive

work and to ramipent wourded ar vnioasievy parvem

Ouw, sanding ddewayy = front of Twe, leazs for-
ward. Twe bends Sorward untd he &s bying acress the
middle of One's back. One then places one arm
wround Two's keees and e arm around Two's
shoulders and straightens up, Ufting Two from the
grousd. One then rure ferward 30 to 80 paces

o Siugle Shiatios Covy
One, standing in [roet of snd facing Two, asssmes a
semni-sgpeatting posttion, Two Jeans forward until be
lies acvoss One's left sboulder. One clanps bis asms
around Two's legs s3ad straightess wp, Nfting Two
froms the ground. In this posttion, One rens fcoward
0 o 6 paces




FOR GRLE. The fellewing comies are banes cuted fue gils than o
he l-man cormias which are revemmanded lor men. ¥ou M euid ersughly AF<b ’?

mavher ihaie corries nol anly Tor 1hais sanrviie valus bel for the
volvable sxpiriance whith they provide far Tieit-aid end resive woark

V. Tewe - Wan (Pary

The 2 bearers kncel at either side of victen and, with
ove hand, graop each other's showldors arcund the
victio's hack. With the other hand the bearers grasp
each other's wrists under victim's thighe. Pashing up
with their Jegs, they then rioe slowly from the growsd
aad carry victim 30 to €0 pacex.

3. Carvrging Victim by Ertremitics
Two bearers kneel at hoad and foot of victim Bearer
at the heod places her arma under the vietim's wsail
she can clasp hands arcund victim's chest. Bearer at
e foel pluces her hands under victim's knees. At a
signal, besrorx rise together by pushing up with their
legr and caary the victim 30 10 68 paces

3. Thnce - Wan Life

The 3 benrers kaoel oo ane knee on the same side of
the victis, who is flat an her back. The bearer at the
shoulders pots one anm under victim's hoad, seck,
and sbhoulders sed the other arm undor upper part of
victim's back, The second bearvr places one sem
undor victim's back and G other under vietim's
thighs, The third bearer places cne arm under vice-
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tim's keees wnd the othor under her legs Just above

the snlien. At o signad, ol 3 bearers it together aad

phace victim om their kneox Then the bearers rise

together and carry victim In horlaontal positicn for

M 10 €0 pacen by walking forwand in step.
-

- L




LR

These activities are kmong the test of all conditioalng
exercises, and are a3 valuable (o girks as they are to
mene. Include somte running in the physical tralning
peogram al Jeast every other day. This may nclede
deohen, relays, crom country, or ebstacde course
ramning

Swimming s particadarly valusble o ol flyers
bocause of the trainieg it gives themn for meeting
eronrpencios, such 2 hailing oul over water and
daching. In practicisg swimming, yous should mesater
these objectives:

1. Stay aflest.
. Swim usder waler,
1 Swim Jong Jdotances withowt exbaustion,
4. Earer the water feot fest withaut submerging.

5 Be ot Bore in the water fully dothed.
€ Undress in decp waler.

1. Reader anistance o another petson in the waler,
For this purpose you sheuld Jearn and use the Red
Cross life-saving methods

Growp athicties stmulese toamwork und & compets.
tve sparit @ well sa provide a plessant foem of
recrontion. Thewe pames may include volley-ball,
dodgeball, baakethall, softhall, touch focttall, soccer,
spoedball, and human tug-of-war. Every CAP cadet
shauld bearn %o excel (n at leavt 2 of thew spests,



MiSrary campeigns have folled, ond o wor could be lost, bocouse of inodequate
communicariens. A properly orgenized and operated communications system ls the
narve center of any commend. Today it provides our mighty armed forcos with all-
seeing eyes, indradibly ocute cers, end o volce whith will carry any desired distance.
The militery sirman s helpless without I8, And clviien flyors should become familiar
with whatever communitotion facliitios are ot thelr disporal. Communications
Inerease both the convenlence and safety of their flights. & This section

of your menual will ocqucint you with oll the principal means of commenication
used In miltory operations. It will Introduce you to the International Morse

Code and show you ways in which, by diligent practice, you can

reodily learn 1o 1end ond recelve mossages in I8, In the following poges you

alse will learn how to e thoe rodictelephone most affectively.
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THE EYES, EARS, AND VOICE
OF THE COMMANDER

The vital necossity of communications not only in the
Alr Yeorces but in all types of military cperations is
vividly Destraled in the following incsdent)

A srrall Signal Coeps detachesest—part of the
Allied svvasion force which landod at Palerme, Sicily,
al the staet of the [alian carrpaign —soon found itsell
devp in enemy lerritory, solated (rom friendly forces

Il oocupied he covat of a hill commanding an unch-
structed view, though itx presence rematsed unknown
%o Gesman and [tallan forces.

Lowering his bisoculars, an officer lssued an cader
1o an akde. That night, shortly after dusk, 3 renner
sdipped from the detachment’s hiding place oo the
NI He carvied a coded message which reported the
mobiization of an enemy tank ferce, spparently for
o counter-ofensve. The messenger had only 1 chance
n 10 of comgdeting his mision. Bl he got theough,
Allied artillery urd plares would concentrule on the
reported posation within 12 hows

The officer sent his message by ramner becavaw
other mearm ol cssmunication weee not feasible
Radic would give away his position, Visual sigsals
woadd offer the same disadvantage even If they could
te weem over the mountaineus terrain, Pigeoss were
mot avallable.

At an Allied alrbase in Noeth Africa, meantime, &
medium bomber warmed up for takeoll, Crew mem-
bers were in place, safety harnesses faiened. The
pilot spoke into a microphone. He asked the control
tower for takeoll instructions, thes taxied cato the
rasway &= response 10 2 groen Bght signal Instruc-
tions wore given by radio, and the cradt roared down
the runway. It circled the ficdd once, and headed out
owwr the blue Mediterranean [t miscon was strafing
~itx dostination, Sicily.

The plane came In Jow and fast over Palermo and
beaded for enemy terrtory, gusncrs alert for the
first sign of the enemy. The first burst wis drected
at a column winding theough o shallow ravine which
shirted & hill. The line of men leoke as 59 calibee
machine guns bullets icked up dust sdang Be enemy
route. The akip climbed out of the valley as the

W—"

enemy cclumn passed beneath its belly. It clecled the
hill for another run
The cogilot and puaners scasned the green terrain
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below. Suddenly a flaah of sunlght froes the hill
cought the copllot’s oye. He roqueated the pllot o
circie the spol. Now, sten were soon scurtying aboul
& doared place i the trees nessr the Lop of e hill
A panel revealing the ground unit’s dostity was
hastily spread on the ground

“They're Yarks, nll right”
‘Cirele again, Joco-lot's sor what they want"”

A second paned appeared s the plane passed aver
the clearieg a third teoe. Corvulting 8 chart, he

the copdot reporied

eopilet interpeeted the single panel aloud:

"Reconneiter 23 riles in the direction o be ind-
oated by the next display.”

An armow sppeered on the ground on the foorth
v, and the piled dipped his wiogs to motify the
sigral unit below Bat be had received the message
The plane thens Boaded in e direction Indicated by
he arrow !

The pilet Lifted hix sbdpn's neow 1o galn altitude for
& betier view of the smemy terriicey, The copilot

sighted the first of the tanks shortly afler they Jefd
the Bl Thett Mo trained eye piolied up e camon-
Baged vebides in heavier conceatration

“Boy, those Jerries sre really gettin' roady for
sanothin” bag!™

The copiiot now saked the navigator for their posis
tion, sed started 10 jot down & message, Completing
g, e consulted & code rederence, and wirote the mes
sage, this time in code, He then placed it in & special
dreg message oontalner

The plane beaded bock toward Paderoo, snd within
minules wias over [riendly troogs. Spotting ea Amer-
wcan weit below, the copilut insertied a cartridge In
e Very pintod, clamped it 1o e firing tube and
pulled the trigger. A Bare sprooted from the fuselage,
notifying mes bolow 10 be cn the lookout The mes-
sage confainer arched carthward, The pilat ciroled
cace to make sure the container had Seen retrigved
and, satiafying Bimself of this, headed agavm over the
Mediterranean. The sun had diappeared and dark.
ness soon overtook them
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Mid-way betwern Sicily and the Afnican ecost the
right motor sputiered and died Tho pllot mssipu -
lated the contrels and got the aradt back on an even
keel Bt the altimeter sbowed the plane was Josing
alsitude fast

The pilot ordered his radio operator o report the
rinerpency, giving the plane’s pasitton. He then 1wid "
erew members to gather emorgeocy equipment, In. .

l\
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cluding roadio, fares and Vory piviel. The radio was
the Knd which condid be operated by band from the
raft i the plase was forced 1o land o the water
The Very pisted would help attract pasaing friendly

aircraft or ships
Each crew member scknowledgod the ordes '
through the ;‘u‘-'} imerphone ostem. The radi
operator tapped oul the meoage 3
Streggiag 1o maimtain altitode, the pilot weoeked
the desd enge switch frequently. Suddenly it 100k
Bold, sputtered, then plcked up, and was soon work-

i L‘.‘.l-:!hlj.' agmaln Mot ard n-'o.'.( -.;[;hy‘sf thetr

redief, One of them 10dd the radio operator 10 cancel
e dulress Mossage

The dark cutline of the coast new loemed abead
Thirty minutes Jater. » light ssgnal from the hoswe
ficld cvntrol tower puided them s

Got your suesssge,” shouled the cperations officer,
i e crow sepped frum B plane. "I wan picked
up At Bizerte und teletyped bore. Mosage center
telepboned 1"

A messerger stogped forward, saluted, and od
drossed the pilct

“You're wassed a2 Intelligence, »ir

The crew filed into the S-2 P.(}A!‘uuh-n An offcer
in shiry deoves grevied the pilon

Nioe werk, Jow your message 2ot taough -,L.l)'
\l““l"‘.'.\ already working on ‘ees. ptd we've yust
Ml out & sgvaitron o I Y‘- sl ‘ens up Cood
thirg you spotted those tanks-probably saved the
diy lor us

Credit for that 2edongs 10 those Signal Corps guys

on the hMIL™ Joe roke in
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Now that you've followed a typical mission, let's examine the
differsnt mooans of communications more closely.

WIRE COM ATION

Primary messa of conveying messages between
points on the grownd, its chief Instrumests are:

Telephone~Permits voie tranumisson quickly,
and large volume of traffie

Telegraph-<Assures greater secrecy, and s not
alfectod by weather conditions.

Telelype—-Assures secrecy, speod, accurncy, handles
large velume of traffic, snd requires no akilled

operaton.
RADIO COMMUNICATION
- - p r L This is e peimary means of cormmuniceting between

aireradl in Aght, within sircradl (by interphene),
and botween airerafl and the greund.

VISUAL COMMUNICATION

Auxillary means of communicating, supplementing
wize and radio, are dependent upon chaescter of
warfare, proximity of enemy, charecter of terrnm,
vl weather, Used when other menrs {88l usually
o emerpency means, thele principal ieplements sre:
Panels, signal lamps (laohing sirplane lights), flags
pyrotechaics, haad signals, aleplane maneuvers, and
tnirroes.

This means of communication is wsed pelmarily foe
aarms, attracting atsention, and for raramibodon of
shoet pecarranged messages and coders. It shoodd
be wied whenever such use o economical of time,
perscaned, o equipment, and only whes making of
soed will not diselose presence of treops 10 enemy
The chief matruments of sound communication are:;
Whistles, bugles, small asma, artillory, motors of air-
places in Sght, Borrs sivems, and rastles




MESSAGE CENTER

5.5

This is the apency of the commander at each bead-
quarters or command post delogated to recelve, trans.
mit and deliver all messages except those seat daect
% the addrosses, those handled by civil or military
postal service, or those sent by Jocal or special mes-
senger, [ts purpose s %0 speed Sransmission and
recelpt of sathentic messages.

MESSENGER COMMUNICATION

PIGEON

g

This means of cocumusication wes people 10 carry
orders and mensages. They are:

RUNNERS
Employed when other zuwans wre not feaible, when
datances are short, or route s knpasable for other

Waesengers

MOUNTID MEISSENGERS (bicycle, matarcycle, hore)
Employed when enemy situaticn and conditioes of
reute permit

NOTOR MISSENGERS

Norsally employed between headguarters separated
by nel ssore than 4 hours’ moser time, when mail
service will sot suffice.

AIRPLANE MESSENGER

Used when otber moans will not suflice. Impoctant
messages are often rarsmitted between widely sepa-
rated urdts or between alliod armies by this means
Alrplaze messengers uw e drop message to relsy
information % ground units when othor mcans are
not available or secrecy Is secesary. They employ
the piek-up message to recelve Information from
ground units when other means are not Zeasible

This hardy snd depemdabde bed s used In emer.
pency when otder messs of cocnmusication 180
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™ lranin

The aversge lymas sssoclates Morwe Code with
dingy railway statiens and sinking shiga. He prob-
aily recognives the now familiar 3 dotx and a dah
representing the “V* In "V for Victary.” Doubtiess
he alsy knows that 3 dots, 3 dashes aad 3 dots signify
S05 In sy lasguage. Aside from thae, the dot and
dash lesguage to him s litthe mere than gibherish
which can be mastered only after years of study.

To scquire great speed at code, cotsiderable penc.
tice ix mocemary. It & not hard % be moderately fast
at it Howeorer, we will atfermpt bere caly Lo give you
a knowledge of code sad sufficient spoed o permit
you o send sad receive.

Code playw an impoctast past in masy operations,
and may prevent diaser in emergencies ot caly in
the air but oo land or ot s,

It may seem smnecemary 10 you fo Jearn Intersa-
thonal Morse Code since you cam tranemit sad receive
messages by volce. Code, however, s much superior
10 radio telephone for 3 reasons:

L When you use secret code, you can keep the
tennsmissions unmtelligi®le to anyone who does ot
bave facilities for decoding.

2. Durisg periods of poor recelving conditions sech
as those caused by statie, igoition molses, fading sig-
nals, et code is sill readabde after phene transmis.
sons are oul

3. The range Is greader whes using code and e
coott of equipment is cotaldernbly lesa

As & student, you must have confidence in your
ability, and be determined to follow Instructons
Thus you will avoid learsing certaln bad cpernting
babits which otherwise would retard your peogress
Remember that codle is not &ificult, i you follow
a few simple rules.

The fest step b 1o memoriae the signads. It is Im-
portast that you Jearn the sound of each signal cor-
rectly #t the deginnimg. Instead of viswalizing the
“det” and “dasdh " try 1o thiok of thern by the sound
“din"™ for “dot,” and “dah™ for “dash™

You will need o concenarate especially hard while
Jearning the signals, With repetition, you will seon
recognite the sound without thinkisg wo wvech
about . Leurn a few sigoals ol & lime, Jearn thes
thoeoughly, snd Jearn thes by their sound.

Reguler pesctice will train your mind and ear w0
recognize the sound in muoch the same way you now
instantly ssseciate meanings with the sound of
spoken words. You can peactice the algnals which
follow elther by repeating the code to yourself cc
by whistling 1t

It s important that you write down everything
you hear and recogalae. Listening withost recordag
what you hear accomplishes little. If you miss some-
hing. leave It out and write what you recognise,
There are many avallable short.wave becadoasts
which will help give you practice.

—
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PRINTING

Aulu--dhddpnh.oamﬁdmh-hmid.ﬂ\uywm&n“pmﬂw,

fellowing the mathed Mustroted below
T

- —

Note that the 3ero bas o Gogenal line rusaing thiosgh # 1o disiageish it from the O
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We have divided the material which follows into lessons.

Learn each lesson thoroughly before proceeding to the next.

KEYING

You ean receive only as well o the perscn sending
co tranemit. Hemoe, pood sending & just an imgor-
tant ax good receiviag. It Is importast, therefore, 1o
begin your sending practico &= 3 correet manner.
Bad habits acquired now will stick with you later.

You must adjust the key properly and spoce the

coulacts correctly before you begim 10 teasarmit. The
spring temalons (colled spring) o mny key must be
sdapied 1o the individual. The spring sdjusting screw
cuntrols this temsion. I you have trouble in forming
dits and dahs, change the spring tensdon until you
ave able w wend both elements eanily and cosvectly.

Your elbow (not forearn) rests oo the table, There
B apace under your foresrm and wrist. Your fiogers
are curved and fexible, not straight smd stiff. The
finger ends of your first and second fingers rest en

top of the bulton near the back edpe. Your themb is
on: the edpe of the buticn, resting very Mghtly agaisat
i bet not graspliag 1t

Alttough it & possible 10 prectice the characters



without using a seading key, it i secessary that you
have access 1o one sconer o lter. You will have this
opportunity in the clasa rocm. In case you want to
practice sendiag at home, the simple diagram below
will show you how o rig wp your ows busaer

Now with your fingers, wrist, ssd arm in the posi-
tion describod, press the key by a straight downwand
motion of the fecenrm. Your elbow stays in place.
Your wrist scts sa & hinge. Your fagers are flaxed;
do not lot them be sifll. When the key has made
contact, relesse pressure on the button and let the

9

spring bring the key back 10 the wp position. Do net
allow your Sagers 10 ott independently, They merely
tako part in the ccondinated actions of your foreanmn,
wrist, and hand. Most of the work i done by the
larger museles of the forearm and spper arm, Com-
tinuous indegendent use of e fingers in sending
will cause your band W become tired and crumped,
When you're sure the key is adjuated properly,
your forearmn s meving stralght sp and dows, your
wrist is Joose wod ogerating Nke a hinge, and yous
fingers are flexible, Yegin your first leson
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LESSON ONE

Well consider the dit characters (letters) first. They
are B 1. S, and I Make the dit by chosing and open-
g the key quickly. The sound produced is the letter
E. Remember, the sound s the charscter. Memorice
the sound, not dits sad dahs.

Now make a string of K's, allowing the same space
between thein us follows:

dit dit dit dit dir dit dit dir
BB R oR ek R:E B

Repeat this procedure until you've fliemly fixed
the sound dit in your mind. Keep 1t short, and wsich
your spacing, making it uniform,

The 1 is formed by 2 dits i quick soccemion. Key the
letter so that it sounds like didn, not dit dit, which
would indicate 2 E's. Repeat the following s you
practiced the E

dirdir dirdat dindit dirdit dirdin  dirdit
! | I | | |
Listem to the character a3 you scund i, sad remens.
ber 10 space.

The character S & sext I the dit series-3 dits &= a
row, [t ditditdit, not dit dit dit. Practice this like the
others, remembering o space.

ditditdit dindindir dirdirdat
s S S




sn

If you have dfficulty forming this letter, or any of
the previcus charactery, sy # aloud to yourself, The
H conxdsts of 4 dits In quick succession, which you
can sy ke thixc: dadadadit, Be ware to key them
evenly, smecthly, Now peactice transmitting the M
Eko this:

dindirdindit  dirdirdirdit  ditditdindit

EXERCISE ONE

Review all the dit eharacters you have covered belore
you underiake the word exercises. Be carelul 1o con
cetilride on one Jetier Mt & time. Do not shlp about
oo much before you are well soquainted with each.
Practice these until you can recognize cach one with-
out having 1o hesitate to figure it sut

When confident that yeu know thess, begin seading
words made up of the lettors you have learned. Keop
the space between Jetters the same in each word Key
the ladividual Jetters just as you did before.

Now 1ry the following exercises, sriving for
sncothness sed uniform characters:

h e dirdisdirdi dit

h i s dirdindindie dirdit ditdindit
s h o diadindin dirdirdirdie din
s o o dirdindiv dit dit
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LESSON TWO

Spocmg

In tho first Jexson, you learned the lerguetance of
forméng charactors accurately, You sl sew the
necessdty for propor and uniforss specing Proper
spacing i absolutely aecesary if you are Yo develop
s good sending fat. As you begin to practice add-
thonal characters, madntain even spacing at all times
untd yeu ksow the alphabet Unitform keying de-
velogs proper timing.

You must koow bow long %o pemse between the

characters of 3 word, and between words in 2 sen-
tence. This s not dificult 2o learn, and proper spacing
will beoome more clear as you progress Mere s a
sirnple suggestion to hedp you learn proger spaving

The space between any two charecters, soch s E
and I equals 3 units. A it is 1 unis, a dah 3 units,
Therefore the spate between E andd 1, o¢ aty charsce-
ters, will ogual the time roguired %0 send | dah or
3 dits

The spoace between words &s 5 %o T units, or dits,

The second group of charactors you will learn aze
the dah letters, T, M, and O, Begin with a string of
T's, keeping he spocing eqeal between them:

doh doh doh doh doh doh dah

g2 7

e Ty ey

Regeat watil you are familiar with the sound of
the character T,

M

The M conxints of 2 dahas in quick succession with no
wace betweon. Thus M is dahdah, not dah dah. The
dahs are the same’ Jength: do net accent either ocne.
This is true with all characters of any combinatics.

Now regeat the {ollowing exercise, as you did with
the T:

dohdoh dahdah dohdah daohdoh
M M M

The Jetter O consists of 3 dade-dahdahdah. Keep
thems wniform, with no spoce between. However,
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EXERCISE ONK

Now try the following exercise, watching cvastruction of the lettors, the spacing between them. snd the
spacing botwoen weeds:

Tom dah dohdohdah dahdoh

Motto  dahdoh dohdohdoh doh doh dohdahdoh
Te dah dohdahdaoh

Mot dohdah dahdohdah doh

Tot doh dahdohdoh daoh

Otto  dohdahdoh doh doh dohdahdoh .

Using all the letters which you have now Jearned, divide the time with his for sending and receiviag.
make other words of them., Send themn over and over You should both izalst on proper comstroetion and
for practice. Il you are practicing with sosseons, spacing, oteerving all previous suggestions:

EXERCISE TWO

is it 1o he oh so his tie hit
so0 sthe teo sis tom tot tee sit
time set met miss home some hose

mess those moose sheet meets shims messes

EXERCISE THREE
(Dan try 1o lonrn the peried now. § will come loter.)

Try these:

She misses the home.
He met Miss Smith.
The tot shot moose.
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The A s made up of a &t and a dah, with ao space
between the 2 slements, Thus A I ditdah, Make it
sooothly, Keep the length of both the dix and dah
correct, vot 100 boag for the dit or wo sheet for he
daly. Follow the procedare you've Jearned foe spoed
wted spacing.

ditdah ditdoh ditdeh dirdoh dirdah
A A A A A

. The letter N ix dabdit. Practics a few as you did with
the A

dahdit dohdit dahdit dohdit dohdit
N N N N N

The D s daddindie, withoul spacing. Key it smcothly,
so thal there 4 no pause between tho elements

dahditdit dohditdit dahditdit dohditdit
D [} D D

The U is dirvditdah,

ditditdah ditditdah ditdisdah  ditditdah
U u v u
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T T LT s ey - Se e S P
EXERCISE ONE

Don't endestake this exerciae o=t you have learned *mol.” Transmit it Ne this
the previcus lesson thoroughly, The first weed is dahdit dahdahdoh dah

Practice the following woeds, ebserving uniform syacing:

not maon dim to and dwe the sat
dot men mat had nut hot hut see
cte mist shoe done main dies moon dude
unit shut moan dust man note steam taste

moose union house shoes mouse  sound soda deeds

EXERCISE TWO
M yous Bave loarned the above well, begia pewcticing seotences. Here's an example:
The man hos shoes on,
doh ditditditdit dit dohdah ditdah dohdit
ditditditdit ditdah dirdiadit
ditditdit dirdirdirdit dohdohdoh dit ditditdit
dohdahdch dohdit

Try these:

It is a dude home.

The maon died in the hot steam.

The mouse did not mean in the house.
The dust and mist dim the moon as a mat,
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LESSON THREE

If you are visualizieg dits and dads instoad of learn-
Ing 10 recogrire charectiers by sound sceething s
wrong, and you msust correct # Before you geoceed,
Use every spare memen! to sound different letters,
M you see them in newspapers, on sign boards, in
letiers, wherever you may be. Say them alowd If
possible, oderwise in & whoper, Hundreds have used
this practice to incroame their sound profctency, and
it is effective,

Regular peactice is important provided you develop

correst hatdss It is more ingortant 1o practice rege-
barly than fer long periods. You will accomglich much
more in 13 miewtes of conceatmted practioe each
evening than in 2 bours' peactice once a week

Accuracy s maore importast than spoed. Doa't bee
come dbscouraged if you fail to gain speed. This will
be sttaived later through practice and famaliariza-
tom Eventusily you will be able 10 recognice waoeds
and phruses by sound, much as & child recogeioes
the words “mother”™ and "“Lather”

w

G

v

The character W s formed with o dit and 2 dahs In
quick succession. Practice & before:

ditdahdch ditdehdah ditdahdoh

w w

The G o dahdabdie, exactly the reverse of W.
dahdcohdit dohdahdit dahdahdit

G G

The letter V s ditditditdah -3 dits ud 1 dab Say it
alowd before you key it, smocthly and without stut-
tering. Now Imitate the vocal socad on the key,
dadnditdah. Prectice s before.

ditditditdah ditditditdah  ditditditdah

v v

The B i dahditdieds Keep your spocing usiform

between characters

dohditditdit dohditditdit dehditditdit
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EXERCISE ONE
Practice the following words, ohserving spacing. Doa't attermpt to gain speod yet, but seek ascuracy,

beg wag visit basin gown bead wagon

edge bug vague gun women waste bath

vain west baton dug vat good

vowum base weeds baste wean van

T T T T e Sy R e S
EXERCISE TWO

When you have mastered these wards, peactice the following sentences:

A wogon van moves on,

A woman has the gun now.

It is o bad thing to waste good shoes.

The gown has beads on it and is in vogue,
A visit to the dentist in time soves teeth.

He wants to bathe now so get out with haste.

CHARACTERS OF SIMILAR SOUND

You may experience difSculty st first in distiaguin-
irg between certain characters similar %o othens
These may be the socalled opposites, such as W and
G, Band V, and A and N, or they may be Jetters
like S sad H

I you find that you have this trouble, especially
in receiving peactice, make up a number of weeds in
which they both appear. Have somecne send them o
you over aad over again w=til you can identify each

on na du wd gw wg by

character by its sound. Constant practice will over-
cume this diiculty.

Continue this exercise until you can both send
and receive such characters ot alow speed, sad with-
ot hesitation

Slow speed 8 nat mere than 5 words per minute.
You are sendag at that rate i, in the following
exercise, you send the group froes “an™ Bsough
“tm" in 1 minute.

vh ™ tm sh he b ol

om me o of bd @ wu wur 3l s W W ow we
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I.ESSON FOUR

sozmds of all eharacters covered so far, you have row as you have & previous bessons,

R ditdohdit dirdohdit ditdohdit ditdahdit
R R R R

Nepeat K several times vocally before you begin
keying 2. This will help you % keep 3t smooth,

dohditdeh dahditdah dohditdah
K K K

Naow practice these two charactors logether.

ditdohdit dohditdah ditdahdit dahditdoh ditdohdit
R K R K R

The F is ditditdaddit. Sound it vecally before you
keoy it Koep M smmooth, Then key it

ditditdohdit ditditdohdit dirditdahdit
F F F

WHAT PLANES ARE THESEY
z 3 —
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The L is ditdabditdit. Practioe vecally first as you
did with F, then key iL

ditdahditdit ditdahditdit ditdahditdit ditdahditdit
L L L L
Neow proctice F and L together:

dirditdohdit ditdohditdit ditditdohdit ditdohditdit
F L F L

EXERCISE ONE
Pructice the following weeds:
H of ore vele ether toek leaf Boffie loft folt foel ele
gid Mll roll fun fowr keow woh reof ok from great
loughter three Jength werd wor loamn leng emor effort liw
more letter moke before ol forest seek  foke lost  volve
doke wurge run toke

EXERCISE TWO
Practice these wntences after you have Jearned the wurds theeoughly:
All of us moke arvers
His wife is o invalid.
The cor killed vhe reddir,
8o sure o soued The letters.
It tokes time 10 ren down these,



LESSON FIVE

EXERCISE ONE

Cencentrate om the following letter groupm and weeds,
scunding and keying each group several tines before pasaing to the next;

The J s ditdahdahdah. Proctice it ss before; Srst
vocally, then with the key.

ditdahdohdah ditdahdahdah
J J

The P is disdabdabfie. Practice 2t vocally, finst. Avoid
any pause that might make #t sound like ditdad
dubsdit or disdahdah dit. Now key it:

ditdahdahdit ditdohdahdit
P P

WHAT PLANES ART THESE?

Chet yrw
—mywe
- g
*m

»



The X s dabdindadah. Make it smoothly so that the
sound prodeced is ned Mdentified as ba or s or &
similar combination. Il you construct & letler incor-
rectly 10 begin with and do oot correct the mistake,
you have sequired o bad habit, difficult 10 hreak.

dohditditdah dahditditdah
X X

The Z = dahdahditdit. Use the same care In keying
the Z ax you did with the others. Unless you &0, you
will be making ge, td, or mi

dohdahditdit dohdahditdit
z 4

EXERCISE TWO
Practice the following words, & few ot & tine untd you have mastered them:
fob pix 30 pam jors rex opert exire Bop sex fell powt jehn
pill jessia taxes top jpin expert lomp power jomes oxe ipper
nop wp wi x pg Yo wp gt dr p o Pl v wm W
we W w0 MW pl o2 ge xp eg A om of x X pj W W g

™ on W px

EXERCISE THREE
Jessie Jomes won on expert thet.
The ripper snap foils o wark,
John hen o job In @ jazz band
The power of the prew wos upheld
Safety is the responsibiliny of oll.

S T T e e



LESSON SIX

You should now realize the Importance of proper fuse certaln lotters, atlempt to coerect them before
construction and spaciog of Jetters and words. If you you peoceed. The records from which you e lears-
have developed any bad habdts which tend to com ing to receive code are correct; uw thems as a guide,

EXERCISE ONE

In this exercise pay particular sitestion % jroper Memocize the sound, not the dits and dahs, keep-
forsaticn of the letters and spacing between letters ing e sound of the letlers in mind at all times
need woods, Take turns sending and receiving the fol- Extra mossents spent in drilieg with Jetters that
lowisg sestences: pive trouble are worthwhile.

It & lmportant Sat the scund of all sgrals Yo Making up words that have Jetters of amilar
learood right sound In them ls oze of the Best focms of dril).

The C & dabhditdabdit. Practice sending #t, vecally

and by key,
dohditdahdit dahditdahdit
c Cc

The Y Ix dahditdahdah. Practios as before.

dahditdohdah dohditdahdah
Y Y

The Q s daddadditdad. Do not make It ma or g, or
tk.

dohdahditdah dohdahditdoh
Q Q
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EXERCISE TWO

qeick check yollow young dique owtur  question swh  come
qeell  space quent  pradtice quek  green  yed  celery  querry
fooery  coler  sequanie

The hedh wan for @ yellow yoe of grertionsble ownenhip.

Thers wos 0 quetry bcoted neoar the steupind tore.

Yeurgy Queen Mary quichly qualified as an suthesity.

Tweery mayors determined e (ormedlion setestory,

Conning towers ore the main evil an swbmorines.

EXERCISE THREE

ma M gt o nm bW oem i ke g yq oy

moq kty qglg thy mmy ftwy nac tec ke cnn ytw gmeo

e mel Mo tem mle el aM el fee «ym gey  gym

ena moo cac gt ykt ey i goy fwe g8g ywo qoo

By wiq she gyw ysa wwq ky dix My vy o

shyg Mye brge dgby vigb wape yock gy Bock foly cudy cgwe

EXERCISE FOUR

yoo foy sothly quoy qukkly cemsse dificelt proceed ticket onnoying
condsle shipwredh  yesterday they tessirike mode twelold  nensenie e

Nyer mater cinema wMofic twice kept Sempt sick coming rvaning

ploying Mute meiden rein  meaner  mayer  smployer
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LESSON SEVEN

Faithiul, regalar practice with the preceding exer-
cives sbould have done much to help you beceme
peoficient at making the sounds of the entire alpha.

bet in code. From this poist, make overy offcct o

pesfect your sendng Remember: Practice dally,
even il you can devote enly 15 minutes to it

EXERCISE ONE

Take turns seading aad recedving the following words, smoothly sad sccurately:

PITEIFpTasnys
pait ot
: 1fit

IS RREE

S w
T
:
§
i
g
4
1
4
3

NUMERALS

Before beginning the practico of numerals, spend
some time soundieg and koying a series of dits and
dahs, keeping them unifors sad properly spaced
This will help you % comstract the combinations,
and you will 2ot be making a number of Jetters from
& group of scund units Intended for & sumersl
First, make dits—at least 100 of Resm-with pat
litthe space. Watch your timing so that they sound as

il they wore being made by a machine, Then grade-
ally shorten the space, or passe, between @ty wanil
practically no space exists Make them s greups
of 25, alowly at first, speeding up as you progres.

Repeat the same precodure with dahs.

Taking 2 numerals at a time, use the same tactics
as described previsusly, wachisg your spacing par-
ticdlarly. Learn the scund; fcepet the appearance.
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NUMBER 1 iS ditdohdehdondeh. NUMBER 9 IS dohdahdahdahdi,

EXERCISE TWO

As soon a8 you've Jearned to distingulsh these, practice the fellowing exercie:
125 B W) B9 WD B o L 9 09 %%9 9 99
19 1% 1% 19 19 19 19 B O 9 %1 M1 " N 9n NN
191 198 191 191 191 191 191 1, M 919 01% 919 019 919 W19 918 W9 9

NUMBER 2 iS didirdobdahdoh. NUMBER 8 IS dahdohdahditdit.

EXERCISE THREE

As soca as you've learsed these, practice as in the previous lesson:
222232222122 8B 8 3 5 58 8 K5
&3 23 28 28 3 3 B3 A DB LR aOw
252 QO I 2@ I O OIW WM 28 K28 38 K28 528 K3 528 £33 R

NUMBER 3 is dndidindendor. NUMBER 7 IS dohdohditdirdit.

333313 333 L o B ES% S R ¢
S TR R D R DA I A 1 MmN BITBIIDN
373 371 33 33 O I I MM T I OTH MW T W T O

NUMBER 4 IS dudididisdah. NUMBER 6 IS dohdirdirdidit.

EXERCISE EXERCISE FOUR
4 4 4 4 4 4 4 4 1 6 6 6 6 & & 6 6 6
4 5 46 46 46 5 B ¥ B & 6 64 61 4 3 & &
0 408 V54 464 M 4 B B4 B 686 BI6 GI6 GIG GS G40 648 646 640
NUMBER 5 IS disdisdindindis. ZERO IS dohdahdahdahdah.
55 5 5 85656 355 5 ¢ 00 00O O®ODO
5 5 S S 50 5 5 0N 0 05 05 05 45 5 05 05 05

WG W3 NS 5 505 N5 NG 505 56 050 630 03 630 03 050 050 050 ¥

EXERCISE FIVE

B6 | SH V4 3V IV I3 6TH TMS SM3 7MS 018

HT4 MES 198 796 143 210 865 431 237 74 992 100

JAIT AT 1976 4315 2135 4632 9061 4036 TP 2129 3142 N1

12345 6BSO4 01342 52964 BH413 20473 89541 10311 19735 39302 12438 04173



LESSON EIGHT

It s & mistake 1o assume that it is easier to send good
code than 1o receive. Asyose can mangulale he ey
after a fashiom, 2ut it takes falthfel practice W loarn
10 send good, readadle code. You met make charse-
ters correctly and speces must be ‘uniform if the
recviver B o gol thems correctly,

You have peacticed transmitting by key, and re
celving oither directly from the key or from res
cordings.

Even without these, however, it is possible 10 attain
a certaln degree of peoficiency. You can repeat chas-
acters verbally, and where you bave a practicing
partner you can recoive while he transsmits = this
mancer

Altheugh such practice Is valuable to you & &
student, scaner or later 1 I secessary for yeu 0
obtain actual practice on a key,

REVIEW

Turmn tack 8 the first code Jewon given you In this
manual. Using the key, start with the first lesson and
practice sending. Follow the irotrectices given for
every character, and continge thix practice through
sl loaots o the prosent one, Be sure 10 follow
instructions in the llustratica = Lesson One on ol
justment and proper position of the hand on the key.
EXERCISE: When you bave mustered oach char-
acter so that you can send it evenly and with correct
lEning, concentrato o the following exercae:

mmguzuludmu

PUNCTUATION MARKS -

Now, you must add & few punctustion marks to your
code vomabulary. The following are In common use
and you sheuld learn them well Sound e over
23 you did the charsetors:

The period () dirdahditdabditdah
The comma (,) dahdahditdivdahdah
The question mark  (7)  diditdabdabditdit
The froction bar (/) dabdirditdabdit
Scpearotice sign dindahditditdah

Notec The fraction bar b transmitted between the
numerator and densminator of » fraction. Example:
2%

The separation sign is transmitted between a whole
number ssd 2 fraction and indicates that a fraction
is mbout to be sent. Example: The mixed number
24% b traroenitied:
ditditdshdahdah  disdiedadindah  ditdshditditdas
ditdahdahdabdah  dabditditdabdit  ditditdahdabdah
ditdahditdabditdah
Exercise; Practios the lollowing sentences, transmit-
ting punctuation marks:

Who s it?
lhp.duunmm.ph«unphg-duh-mm

%hwx%&mwunu
He commmands s army of 2500000 men.

LESSON NINE

Pilots foeced down at sea today carry Sashlights and
inetal mirrees as part of their necessary eguigment,
The reascan precious spece s taken up with such
itotrs ia that pilots consider signal equipenent almest
s trepartant as waler in their battle to dive.

mtmdmﬂw&chm-o(
survival is slim.

The mirrces are ssed when tho sun is shining %
sigaal possitde rescue adroraft and bosts.

The fSahlights can be used at night 1o tranenit the
always familiar SO8,

Sigsal units in the hattle of taly penetrated decp
into esemy territory early In the campaign, dis-
covered an ambush, and signalied Allied artdlery.
Ax a rosult, the enemy was beaten back ard an other-
wise tragic defeal was peobably aveided.

In many such isatances, blinker sigrals are the
only possible or sfe means of communication.

You have learned the code, The Weatrations =
Lesson One shows you bow the hlinker operates. If
peosaible, rig up a Hinker, -ndmmm
will eperate the key in the same way, but you naso-
rally must do It ot & considerably slower rate.



RADIOTEL

You probably have taken foe gramed the esse and
clarity with which your favorite rafo anncuncer
talkx Yot his casual one end clenr coumciation are
ot entirely luck. They are e resull of corsideralde
study, not caly by him, but by radio sed sound en-
gineors. Thus, when he stands in frood of Be micre-
phooe, the vdds are in hs faver

The piot or radio eperstor of an ainpiane b net
2o foetusate. He spealis from the nolsy cockplt of o
plane, not 8 scundproof studie. The person listening
to b probebly experiences the same dilfieulty. If
sistle, elthor mananade or atowospheric, s present,
the problem x {urther complicated. Try livtening to
your mdio wiile Dad by uaing his eloctric rasse and
you'll understand how difficult It s %o hear

Bocause traremission and reception of verbtal mes-
sages are ussally perfermed vader such conditions,
s uriform redividdephose procedure is ceential

Yous kave sircady learsod the omaning of eedlitary
dincipline. Radie discipline is anctbor typo of military
discipline, and is jodl ay importast as clowe order
dnll cr sabuting.

You must carry o rediotelophone conversation, or
tremamisdon, i a Susiness-like masner, That means
you will refrain from making persomal remarks, or
giving your lstemer the dotails oo the blonde you
had » date with lat night. Resressber, while you
Indelge i altmless chalter, you may bo mterforing
with the tranamibnion of an tegportant message which
involves the sfety of athors

Radic s the principal owans of communication
between sbreradt in flight, amaong passengers by in-
tarphone within an sirplane, and for air-greund com-
Torenicathon,

Radio wts fall iz40 2 precral classes - those imtalled
in alreralt, sad thoso installed in ground stations,

Trasamitters are capable of operating either =
radictelegraph or radictelephone,

Radictelegraph has the advantage of:

Grester dotance,
Aty 1o to!:ptnab'( lor interfervace.
Greater secrocy.

The range of radie commasmication s dependent
wpon the power of the trasamitter, the freguency
wed, the time of day or sight, and upon the nose
hevel M e receiving station.

Rudio communiontion s oot sotrel. Therelore
cryplogriens are used exteraively in the resamiboion
of memages bry radictelegraph and radictelephone

11 s cany to Jlocsde radio Sranenitiers by use of di-
rection-finding equipsmens. 1t Is lmgortant, thereflore,
10 make transmischons s hriefl as possible, and as
Indrequent as poasibide.

Other types o redio comnunicstion include:

[sotrwment Jandiag systemts, rodo ranges, radio
broadonst stalions, radio compess and Eroction find-
ers, radio marker Beacons and rescuw boat matalla.
Lona

How to Tolk

Don't uw a mormal tooe when speaking Into the
microphone, Hold the mike directly In fromt of and s
CLOe 10 Your mauth as you s, aed rekse your veice
s much s possibile without straineg or distorting
i Speak dotinctly, and dea't allow your voice to
trail off M1 1he ends of woeds and sentoncos. Remean-
ber you are conmgeting with cutside roises



PHONETIC ALPHABET

Newspaper reporters apply the principle of the
phonetic alphabet leequently when telephoning
storkes 10 their city desks, pasrticalarly when giving
proper names. You may have resoried to the same
tactics when talking over the telephone. Suppom you
are tellng someone on the cther end of the line how
to spell your name, Stevern. You might say S as In
ap. T as o take, E as i Eden, V 20 tn Volga, £ as

i

Leter
A
8
C
o
§
F
G
H
1
J
X
L

fé’“ﬂ‘jﬂ'!’

o Eden, N 5 s name, S as in sap,

The Army Alr Forces uwe this same ssethed in
redotelephone proecedure, except that now you have
a standard phonetic alpbabet which & understeod
universally, rther than cne of your own Invention.

Learn the following Army Air Forces alphabet
When it is necessary for you 1o demtify any letter
of the alphabet, this alphabet s to te used

NdXi(C«ulOvOtls

Code words such s Luxew will be spoken a2 “Love Uscle X-may Obos Wiliam. "
Difficult words such as “catenary” will be speken and spelled. Example:
“Catenary~1 spell-Charlie Able Tare Esay Naz Able Roger Yoke—Catenary.”

NUMERALS
When you transmit figures by mdotelepbone, pronounce them as follows:

Spoken As

Lewo
Wun

Too
Thuh-ree”

Ffo-wes

Spoken Ay
Foyiv

$in

Seviion
Ave

Ni-yen



Transmit numbers as numerals or digits, except In
the case of un even hundred or thouwsand when the
weed "husdred” or “ousand” & used:

Number Spoken Aa
“ Fo-wer fo-wer
=0 Als 2010
1% Wun  thuh-see six
300 Figiv  bndred
MM Wun fower seveen ate
000 Seveen  thow-zand
16000 Wun six  thowasand
[ - ]
Twenty-Four Hour Clock

Always state Army time in 4 figures, usieg the 24.
hour elocie This & deve to eliminate the possibility
of ervor and o make M unnecoisary 10 use am. and
pmn. The Sesl 2 numersls state the hour, the laat 2,

Spoken Ax
0000 (midnight) Zero zo-ro 20-00 20-T0
0029 (9: 20 AM) Zovo ni-yen 00 3010
1200 (noce) Wun (oo zero 3010
1647 (4:47 PM) Wun six fo-wer seven

Call Signs
Call signs identdy either the transmitter of receiving
station

Alrplace call signs coesist of nussbers, letiers,
weoeds, o combinaticas of them. Example: “Army
six 800 po-r0,"” “Waco wun ste wun fo-wer thuh-roe,”
wic,

Centrol tower call signa contain the name of the
alrpoet followed by the word “lower.” Example:
“Sacramento Tower," “Scott Tower.”

Radio range call xigrs consiat of the name of the
Army fiedd, chvil atrport, or otber place at which they
are located, followed by the word “radin.” Examples:
“Chanute Badio” “Mobile Iadie.”

Parts of Message
The rediotelephone message has 3 parts-the call
s

the text, md the ending. A call will follow
segutnhHce.

Call sign of receiving statice,

Conzecting phrase,
Call sign of the tranumétting station,

EXAMPLE
Coll:  Army six 100 Shudvree pero
From
Chanute Radio.
Reply: Chanute Radio
From
Army six too thubree oo,

The text of the message may coasist of plain lan-
guage, code words or groups, or figures

Evecy trasamision will end with the weeds “ever™
or “out”™ This precedure is explained mere Nully
under the sub-heading Radio Language.

WHAT PLANES ARE THESEY




SAMPLE MESSAGE

Call  “Shawmaoek frem Domine”

Text  “"Where are planes ™™
Ending “Over.™

Call  "Domiso from Shamreck.™
Text “Plases are ol base.”

Ending "Out™

EXAMPLE TWO

Nashville Tower transsits:

“Stizaon wiem too Buh-ree fower from Nashville
Tower,

“What Is yeur position —over”

Stinsen 1234 transmits:

“Nushville Tower from Stinson wun t0o thub-ree
fo-wer.

“Ni-yen miles south ot ate hundred-aver”

EXAMPLE THREE

WXEF tragamits:

"KXYZ trom WXHF - Roseville squadron has sighted
wrerkage Dear top of mountais wun fiyiv miles
northwest of Placerville—over.”

EXYZ tracomits:

“WXEF from KXYZ-say agais all after mountain—
over.”

WXEF trassmits: ;

“Fron WXEF-I sy sgaln-meuntain wun Syiv
miles sorthwest of Macerville-over”

KXYZ trasamits:

“From KXYZ-roger-oul™

RADIO LANGUAGE

It s impracticable to decide oa precise wording for
all procediare phrases which you might need 10 Srans-
mit mesage. You'll use o few which bave been
adopted, when applicable. Be sare o wwe then only
10 express the mesnings indicated hece. Othor words
which you might substitute may have an entirely
differest operatiozal messing 1f you make a mis-
take, correst It before contiauing. State the weed
“correction,” then proceed with the correct version.

Ward or Phrose Naowring
Noger Recoived your message.

Acknowledge Lat me know that you have
recoived and understcod my
STossage.

Wilco Will comply., (Use Wike to
indicate that you will carry
out orders or strocticns.)

Over Transsmilling operator ex-
pects reply.

Out End of communication.
Wait I must pouse for a few seo-
ends
Wait out [ et pause Joager than a

few soconds

How do you hear me?  (As words indicate.)

Speak slower (As words indicate. )

Say agatn Repeat

1 say again I will repent.

Message for you 1 wish to tranwnil & messge
t© yoa

Send your message | am ready for you to trans-
mit

Break Separste s sext from rest
of message.

STATIONS IN GROUPS

Several statiozs often werk In a greup, or oo the
same frequency. When transemitting In groups of this
type, repeat the call sign of the receiving station at
the end of the message. A station in the group which
does tol bear the first call and tunes In late will
thee know for whom the mesasge & indended.



Ssations warking in groups should answer in the
alphabetical and numerical coder of Sheir call sigra
The alpbabetical stations should anywer fst when
both operate on the same net.

JFC tranvemite  (Estadlishing communicaton)
“Able William Mike froem Jig Fox Charlie-low do
you hear wa ?—-over.™

AWM transsiss:

“Jig Fox Charlie freem Able William Mike-Okay -
over.”

JFC transsits:

“Able Willises Mike-message for you-over.”
AWM trassemits:

“Send your mesage—over.”

J¥FC transmits;

“Proveed 10 Shangri-la—1 spell—augar Bow able Nan
George Roger item love able-%00 thub-res fiyiv
si-yen hours - time wun six 2619 2-70-0orTection—
wun H-yiv- tero pero-read back all after time-
over.”

AWM tracamits:

“Time wun fi-yiv 20-r0 se-ro-over.”

J¥C tramsmits:

“That s correct-out™

Four-Station Net

Aspane that the fellowing statiors on & §-way =etl
are In sommunication;
AWM net control station (eentrolling statson),
ABl  suboedinate station
AB2  subordisate station
ABl subordinate statioe.
XYZ onet call (colloctive call for all 4 statioas),
Example: AWM has & momage for all stations en
the net
AWM trazamits:
*Xoray Yoke Zebwra from Able William Mike-mes-
sage for you-over.”
AB1 tramamits:
“From Able Baker Wun-send your message—over.”

LS L)

AB2 transesies

“From Abtle Baker Too-send your message—over.”
AB3 transsite °

“From Able Baker Thuhtwe-send your message—
over.”

AWM transmits:

“Xoray Yoke Zobra-peoceed to Shangei-da -1 spell -
sugar how able Nan George Roger items love able
too thuh-ree fi-yiv si-yen houn—lime wun seveen
100 2e-To—over,”

ADI transmits

“From wun~roger—out”

ABZ transmits:

“Too-say again-all after word proceed—over.”
AWM rarsmits:

*“Too snd thub-ree-1 say sgain-words twice-peo-
ceed o Shangr-la-proceed o Shangrida-1 spell-
sugnr how able Nas George Reger et love able-1
spell —wogar how able Nan George Roger items love
able-%0 thub-ree G-yiv ni-yen hours—too Sub-ree
fiylv ni-yen hours-time wum sev-en 2600 Jero-
Gate WU SeV-en 2010 20T0-over,”

AB2 trasamils:

“Too~roger—oul.”™

AB3 traroenlits:

"“Thuh-ree-roges—out.”

Later AB2 wishes %o have the recelpt of this message
verified.

ABQ transmits:

“Able William Mike from wo-verily message-tine
WU Sev-efi 210 fe-ro-over,”

AWM repeats message, and AB2 ackaowledging,
transreits:

"Too-reger-out”

AWM wishes 1o correct message, transmits:

“Xeray Yoke Zeben-message time wun sev-en 2e-10
pe.ro-correction woed after Shangri-la—too too fi-yiv
sé-yen-] say again-teo oo S-yiv mi-yen-acknowd-
edgo-over.”

Fach subcedinate station sends In twm:

“From (ABL AD2, AID) «roger-om”

CONTROL TOWER

Every pllot either departing from or arriving st a
feld must contact the comtrol tower before takeol
oc laading

The tower operator uses either radictelephone or
light signals to transmdt takeolf and landing strec.
ticns, He usually nctifies the plot of: (1) wind &-
rection and velocity, (2) runway sad field conditicns,
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{3) speciad Instructions concerning local conditions,
(1) taxi cearance, (5) kool dearsace. (6) adtitude
of Beld, snd (7) cterect o (i time In reduiested)

EXAMPLE

Suppose yeu are In he cockpit of & P53 at the Na-
tenad Alrport In Washingten, preparing to take off
for Neow Yook

Your conversation with the tower

wotld run soemething liko this:
You: "Washiogton Tower from Army fo-wer hyiv
nl-yen pe-tv-over.”

/

Tower: “"Army foower S9%v niyn oo — from
Washington Tower -over.”
You: *Taxi dearance-over
Tower: “"Wind esct twelve E wun teo-field 3 solt

use eaat-went runway —heavy construction in progress
sovtheant of fledd—-taxd 1o wost end of cast-west run-

way -over,”
You: "Wiko-oul™

(Upon departure, you will remain tusod 10 towes
frequency for  least 5 minutes wnlos cdeared %
srothor frogquency ¥ the tower.)

Awvurne you are now 10 mides south of LaGuardia
Fild, New York, and wiah %0 land here, Your mes
sage waould run lke thix
You! "LaGGuardia Tower from Army fower Bayiy
ni-yen 2o00-aver,”

Tower: “Army lowwer 6
Cuarda Tuwer -aver.”

¥y niyen re-ro from La-

You: “Ten midos soutth of ficld at too Sau-zand feet
contact - handing st LaGuardla—<over,”

"Rogear-out,”™

You!: {Amiving at feid) "LaGuardia Tower fron

'rhn"

Army fower hyiv pbyen pero - landing sotsuctions
‘l'u'(f..
Tower

CGunrdia Towet

“Army lower Byiy ni-yen to-ro from La-
wind south-west ffteen SW wun

fi-yiv-Taylwremall soven 200 six &yiv now ap

proaching Geld 1o land -8eld & salt-uw the nooth.
cast-soattrvest runway -you are second to laad
s

You: * "u\'rt sut"

Tower: “Army loower oy nlayon peare from La.
Cuanrdsa Tower-you are teared 1o land - over ™

You: "Wike-ou™



Is nothing mysterious in
the detaled plon of an

In this 1ection Is designed 10 exploin some of the
th the wence of aviation Is bull,




IN THIS SECTION...

Theory of Flight

Why Uil & So-Colled — How Lift s Prodeced Design of the Wing, Effect of Movieg It Thiough Ak,
mponance of Ad's Weight ond Vohase — Why Speed b Necesiary 1o Uft - Relotics of Angle of
Arock to Uit Mow Much Lift en Avplose Needs— What Drog h—Dreod Drog end Usefsl Drag—
The & Forces of Fighn

Stability

Why Ficees Munt b Soble ond Contrelloble’— What bherert Saabiity bh—Verticol and Herizontcl
Stsbiizers ond What They Do The Ak of Yow—The Ak of PichThe Auis of Roll— Fungiion of
Comtoal Serfoces—How Alesors Work— Whot the Rudder Dot Mow the Sevaton Work— Wiy
Prassare Must Be Cosrdinated — Whot Tries Tobs Ave ond Mew They Werk

Structure of Alrcraft

Under he Shin of o Fudloge: Twe Kinds of Conatruction.The 3 Forh of @ Wing .« Two Types of
Wing Comtraction The Spar Wiag, The Broted Svesed-Shin Wing —Sheds Which lording Geor
Mot Stond —How Tricyde Losding Ceor Worksw The Conmational 3-Point Losding Geor

Instruments

Purpore, Principle, end Desiriptam ol Noprety Compars —Two Gedh of Compon Brron— Diference
Betwven Voraton and Deviction . What Coues Tight Ervon s Compans . Rrpose, Principle, and
Deviripton of Altemeter —Boromete ond Tereparatre Erecn in Alvevster — Prefight Oveck — Murposs,
Prieciple, aad Brrons of Avgeed ndiconor — Prefight Ohadh —Purpese. Printiple, and Prefight Chech
of Rate-of Chmb lncicator

Power

Man's Stroggle 10 Gat Power Bnoeph % My —The 4 Svakes of o 4 Cycle Tngine— What Hoppers i
the Corburetor—Ignition Syrtem— Prefight Mogeeto Ohach . Liquid-Cooled Engine — Akr-Cocled
Ergre — -line lagoe —V.Type Engine — Oppesed o Flat-Type Engine—Rodial Englne — Purpose and
Dencription of o Propelier — Mow Progelier Pich Aflects Airplone n Might — What o Comsron Speed
Prapeler Is—Engine Imtrements. Tochomater, 04 Tengecctre Couge — Minmun Engine Prefighs Chach



LIFT

You know that a balloca goes up In the alr Because
i s Blled with a gas that is Bygbter than alr. The
force that lifts the tallcon s buoyuncy, and we call
an winnhip tat is lifted by such meass o lighter-
hanalr shop.

We ure not concerned In this stedy with lghter.
than-alr craft, but we call it S0 your stiestien lo
begin he discoaion of NfL,

Anything that goes up Into the atmesphere off the
carth must have some foree so 1L 1 off the groued.
Even the lightest alrplane s a relatively boavy thing,
srd large Sombers weigh many tone Before am ale-

place can fly it must be lifted off the ground, ard
once it by = B alr 2 st bo kept there by some
force, That force ik called, Jogcally enongh, NIt

How I Lift Produced?

Thare are three stege In the explanation of how hilt
Is Llll")(l‘!

L A wing & se designed that when

. A foree moves it st the right speed and in the
right direction through tho sr,

3. The alr 30 acts upen ¥ thal we get lift

Lot ua Lako each of theww stegs and explain them

FIRST STEP: %e Deacgm of the Weng

If you have ever bullt & fying model alrplane, you
remember the shape of the wing It Is reunded at
the front, which & called 1he leading edpe of o
wing. It is sharp a1 the back, or trailing odge of the
wing. The upper surface & curved; the Bottom Is
Mlesost & straight line, It & thick sad stubdy nesr
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the Jeading odge snd thin ad tapered oear the trall- cross section of aloest any airplane wisg. Wing

ing edpe. You will socer Jearn why it"s shaped that way. soctions of various alrplanes differ slightly in detadl,
Take that b and stody i, fer i replesents the but the geinciple is the same i all airplane wings

SECOND STEP: 7% Egfect of Mouing an Ainpitane
Wing Through the Acn

H we move e wing Saough the air ot a relatively
high speed wich e blunt end (Seading edge) lorwasd

* 1he fodlowing things hapgen
The blum wed thick eading edge pushes alr ou
' of the way. Part of the air s duplaced Bows over
& the wing part of it Bows under he wing rapidly (the

wpeed Is impoctaont). The layers of alr, after going
over and usder the wing, jomn again Bohind the tradl.
‘ ing odge. Bol the Importiant thing s thal the nir
- that Bowed over the wing had 1o go farther than
the xir that wenl under the wing.

' In polng farther 18 strvdched out, 0 o speak, and
bocame thinoer. Loosely speaking, it formed a partial
vaouum 3t the top of the wing and exerted foece
while the air at the bottom of the wing cwnpressed
slightly and exented a certailn force there. The sums
ol these two forces represents i becavse

THIRD STEP: 7% acr bas weight and volume

When alr moves, its weight and the spoed {veloeity)
with which it moves exert energy and do work. The
same 5 troe of anything which moves theough or
against aur

The design of the wisg and he spood with which
it s moved threugh the alr give us L

WHY IS SPEED NECESSARY TO LIFT?

We mentiosed in Step Two thatl we must move »
wing “at & relatively high speed through the air™ 1o
make it work. Whai happess when we move it
dowly?

Suppose you Lalie 8 bourd asd move B odgewayn
through the water, holdizg it at a slight angle 10 the
durection & which you are pushing #. If you push it
rapidly you will see that the wator rushes out of the
wiy of the Jeading edge, Jeaving a bole (o vacuum)
at the top of the board This water doess't join the
wnier from the tottom of the board until the board
is well past




Push 11 showly, however, and the water swirls and
Burbles in on 1op of the board That Is what hagpens,
sppeoximately, to the alr that your wing displaces,
The Jow pressure arca above the wing Is spoiled i
the wing maves 300 dowly; the alr swirls and burbles
Into the partial vacuum

The heavier an alrplane s in relation 30 Its wial
wing surface, the higher speed it requires 10 develop
Mt encugh % get ofl the ground
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LIFT AND ANGLE OF ATTACK

There s apother thing that aflects the amoun of 1if
you get from & wing sad that s the angle st which
you direct ot inte the alr. In the example sbove we
siid we would roove it straight abead. We get some
B that way, bul we can got more Bt i we tip e
front edge up and attack the air al a dgher angle
of stlack,

The wing now daplaces moce air (that is, 1 makes
the air over the wing travel farther) a=d, up 10 2
point, gives us more Jift, When we get past a certaln
point, however, we are pushing so mvach air out of
the way that our alrplane slows down, The alr swirls
and barties se the low pressure area on top of the
wirg. We bave increased the drag 100 much. (We'll
explain that later) Accordingly, we lose It and
appeoach a stall,

HOW MUCH LIFT

The snowst of lift, then, i determined by (1) the
design of the wing, (2) the spoed of the airplane,
and (3) the angle of sttack. Now is it necessary or
dosirable %0 get s moch Nt ax we can? Or iy thore
a point at which we doa't need any moee?

Think 1t over a méute, Just how much Uft does
an arplane need?

The amewer %o that Is, how much does your alrplane
weligh? You need enough Mt to overcome the force
of gravity.

To climb you need more 1ift than the foece gravity
b exerting. As Jag as you have meee lilt than
weight, your airplane will ccatisue to climb.

However, when you wish 1o fiy straight and lovel,
at a constant altitude, lift and gravity must exactly
balasce vach other. If Lift is greater, you will chmb;
if gravity is greater, you will descend

DOES AN AIRPLANE NEED?




%0 you cam see the desipner of an slrglane must
figure his lift s relation 10 the gross weight of his
folshed aleplane sedd the total Joad it is 1o carry.

We tald you hat to peoduce 1t you have to move
a wing threugh the air ot relatively high speed. In
fying meodel alrplanes that you may Bave bullt, you
prodeced the movement through the alr by means
of a prepellor and strands of rubber, By windag the
rabber strands you made the propeller rotate wish
encugh spoed to pull the model forward, When it
ot up enough speed It 100k off the groved and flew

The force pulling the alrplane through e sy we
call thrust,

How Much Theuat Does an Alrplone Need?

That s an important question. You mut keow the
answer o it before you can Sgure how powerful a
powerplact you need. That &, how much bo, sepower
your exgine bas %o develop to do the work that you
want it %o do. Let's see just what that work amounts
o

-
)

theough the adr, some of your thrust tums to )

You know It takes more power 1O start an aulo-
mobide and speed It up than it does 1o keep it going
once you have started it That's why you have low
and intermediate gears in a car. It takes moce power
10 ¢limb a hill in & car than 4 does to speed over a
Jevel highway, So In an alrplane & takes more thrust
1o take off and climb than to maintain stradght and
Jevel Bight at a constamt airspeed and 2 covstam
alsitude.

Bt ance you are in straight sed Jevel Sght, and
you wardt 1o Sy o a comslan! spood and & constant
altitude:

Thresl must oqual deag, just aa Bt must equal
gravity.

So Jet's fad out what drag s

Try 10 stand up In a high wind and you will realize
how much force moving sir exerts against your body.
When aa alrplane moves rapkdy through the air, it
has the same efect as if the air were Bowing ot that
spoed apaient the airplane. It tends to hold the air.

L You have to have thrust ecough %o overcome
all the resistance (drag) that is bullt up ax you move
your sérplane through the alr,

2 Then you have 1o have encugh additioral thrust
to start your airplane, build up speed, take off, and
cimb.

(It bs inpoctant to remember that, bocause of what
hagpens when your wing moves more rapidly

Phane back, or lower (s speod. AN that force that
the alr exerts againat the alrplane b called deag,

Some drag 5= uselul Scme of it we would ke %
get vid of <it Is merely dead drag,

Deod Dreg and Streamliniag
Azything on an alrplane tha! hso a surface exposed

%o the air gives the air scnething to pusk againu
and therefore croates drag. Alrplane designers, of



coswe, have studied the effect of wind oo various
shapes and formas and have discovered those forms
which offer the least resistance 10 the air. We call
such shapes sireamlined, and as far as possible
overything on an alrplane is streamlined In that way
we redoce dead drag.

Useful Drog

But we can never pet rid of all drag, for soeme
of 1t Is wseful. The thrent that we use to pull the
wing threugh the alr so as % peoduce lift creates
useful drag. It s onoe of the foroes necessary to
flight. S0, no matter how well we streamline the
design of an alrplane we always have 1o have thrust
and drag.

L If we have more thrust than drag we begin 1o
sccelernie (go faster),

THE FORCES OF FLIGHT
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2 1 we bave more drag than thrast we begin to
decelerate (go shower).

1. I we Bave cxactly the same thrust as we have
drag, we keep a comatand spoed at a constant altitude.

fou have experionced these ccaditions s an
puncmedile, Thrust in a car s the force that the engine
exerls 10 drive the car forwasd. Drag is the friction
and wind resistance of the car, You step on the g
%o spoed up-Bat & Increase the thrust untd it s
greater Ban the drag. Your car goes faster,

M you take your foot off the gas, you slow down
bocause your thrust is Jess than your drag.

When you want to cruise along wt the same speed
on o Jevel highway, you held a ecnstant throstle
setting that gives you an exsct balance begween your
theust and your drag,

In the flight of any airplane, then, we have these four forces at work:
Lift, weight, thrust and drag.




Bofore an alrplane oan be designed to By, # must
be 00 bullt as to balemce the foroes applied upon
It in light 1n other words, it st be stalde, and
must be controBable. It maust tend to fly stralight and
level, withowt requiring the pilot to keep 1t on an
even Keel by main force. At the same thme, It must
be so built that the pilet may move it left ar right,
up or down, or from oo side to the other st will
Inkoreat Stabliry
In badding model planes you have discovered tha
before they willl fly they st be balanced. The dis-
tribution of weight Is Impestant

A plane that s tailbeavy or nese-beavy or one-
wing-heavy b badly balanced.

The ecenter of gravity (as it is called) must be
figured so that i iy vory near 1o the center of bft

That i the first consideration for mberent stabilily
(which merely means bullt.in stability).

The second thing that st be built ks is some con-
trol that will keep the airplase flying straight and
bevel

M you take a sheet of paper and skim it through
the air, it will fly in an erratic and unpredictable
way, but it woa't go steaight. 1f you fold it Into a dart
shago, it will 4o better, Bat 3t will still twist and tun
and roll erratically. It Bas caly a MNithe inherent
stabality.

A carefully built model alrplane, however, flies
straight axd level unless and until it gets Blown sboul
by adr currents

The stabilivers you bulld 40 a model aleplane are
e same in principle as those built iase asy airplane.




The verticol wabilizer Is a fixed alrfoll In the il
which stands vertically, It holds he alrplane (rom
twrning ledt and right.

2

The horisental wediliaer is like » small wing
budlt horlaontally inte the tail. It belds the alrplane
from nosing up and down

There is still another way an airplane can move—
i can roll, wing down or wp. The wings are » con-
strocted and so placed oo the alrplane that they tend
10 koep the airplane stable = that dwrection.

The Axes of Rotation

You can see that an alrplane com turn (n threo plancs,
whereas an auto, for examglde, Tures only in ene, Jeft
or vight, Thisk of an airplane s having three axes
of rotstion.

Take & piece of cardboard and oot & into a rough
alrplane shape. Then follow this explanation:
(1) Tusn 10 the left or right sround the vertical
axis. That is called the axis of yaw, That & the axis
YOU cam Lusm am auto in,
(2) Put the nose down and the sall wp. or the nose
up and the tall down, That s called rotation stoul
the axis of pitch. By controlling that rotation yeu
p=t an alrplane in the proper position 10 cimb o
dive.
(3) Now roll the Jeft wing down and the right wing
up, or the ether way around, and you have rotation
about the axis of roll
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Control Sunfaces

To control the fight path of the alrplane areund i
three axes—the axis of pitch, the axis of rell, and the

C 0 N T R U L S s of yaw-movable control serfaces wre wod

R U D DE R podals. When peesaure is applied to the right rudder

pedal, the nose of the airplare moves 10 he right
Moverment arosnd the axis of yaw s comtrolled by When jeomure in spplied to the left rudder pedal,
2o rodder, which answers 1o pressure on the rodder the noer of the alrplane moves 3 the ledt
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ELEVATORS

Movemens around e axes of pitch » contrelled by
the elevators. The edevators asswer o foeward and

2.

6.9

bockward prossures on the stick. When Soeward stick
pressure s applied, the nowe of the alsplane is low-
ered, When backward pressure bs applied, the nooe
of the abrplane Is ralwed

{’.:;'
N J

AILERONS

Movemest arourd the axis of roll 3 controlled by
the allercca, which atawer 10 sidewayx prowures
spplied o the control atick. Preaure applied to the
stick toward the Jeft deprosses the boft wing Pressure

3.

an the stick lowasd the right depresaes the right wing
The allercas are so linked together by comtrel eaties
that wheo one allervon ix down, the oppoaite alleron
i» pdways wp. In other words, pressure o e con-
trols forces ane wing down and the opposite wing up
M the same time, and thus poverns the movement
of the alrplane around the axis of roll
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Contred geessures nre seldom used separately, The

simglest mancuver neods cocrdination of all threo
pressares. A simple lurn to the left reguizes coor-
dinated presweros oo allezora, rudder, and elevator,

TRIM TABS

Evens though an airplacse has merert atahility, it
does not always fend 10 8y straight and level, You
runember wo teld you that the welpght of the load
and how it s placed o 3 alrplane affects its ssabidity.
Various speeds also affect its flight characseristios. If
yo use up the fuel from one wing tank before you
use it From another, your plane wants (o rell toward
the full tank. All of these variatons require a pilet
10 exert peessure oo the coalrols 10 correct for them.

Wiide clenbing ¢ while gliding, #1 = necessary
coturiantly (o exer! peosaure to kevp the sirplane in
the attitode you want,

Such constant comtrol pressure is tiring In a small
phane; It s exhannting s & mediansize plane; It s
Imgossible for amy length of tine In a heavy plane

S0 alrplanes are constrocted with trim fabs,
they are onlled. These are really sothing but small,
hinged, conlrol surfaces on the main contrel surfnces

fou can move thess up and down by menrn of & crank
or reel in the cockpit. An ingerdous xystem of control
wires Udts them up or deops them ac you will, By
using them you can balance the foaves on the cone
trels 5o that the arplane willl fly straight and level
with your hasds ofl the coatrols. Or you can set
the tabs so that the alrplane will maintain a elimbing
attitude or a giding atttude.

Oze of the most intereating things about trim taks
s that they actually work like control sarfaces of
comtrels. That w ¥ the rudder tab is set towssd the
right it pushes the redder to the left, and thus makes
the alrplane yaw % the Jelt
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Adrcraft are bullt of the stromgest, lightest materinls
that can e procured. Bedore special.strengih, Ight-
welght mesals were developed, planes were con-
structed of wood ard fateic. On soene sezall murplaces,
these materials are still used in wing coastruction.
But metal & betler thas wood because it s stronger
and doea net deteriorate as fast, It &s more resitant
8o fire, aad it doea not change it shape 3ad sxe under
peesaure or changes of weather,

fuieloge

The body of the sirplaze we call the fuselsge. It s
ke the Yody of an automobile becanse it houses the
cargo, passengets, and crew, But there is no heavy
chassls o s sirplace. tratead, the strength is bealt
into the entire structure. The lesgthwise mmombery
are called siringers, The crosssecticn members are

called ribs, When the lengthwise siringers and the
cross-sqption rile are jolned together, you have the
shelcton of the fuselage. This construction peovides
cely a {sarly rigid frame. However, when the metal
skin & faatened over Swwe stringers and ribs with
hundreds of small rivets the fuselage becomes rigid
and streng This s the modern o stressed-skin
method of fuselage construction.

In odder aireraft and In some lght alrplaces today,
a slightly different fuselage conatruction s used,

[nstead of many stringers of kight weight, a smaller
tumber of Beavier members are wsed They ace
called Jengerons. The cross members, or ribe, ace
also fewer aad much heavier. This framework, strong
within itsolf, is covered with fabeie, which is then
painted with a special pregaration called dope. Doge
shrinks the fabele, drawing it taut over the frame.
work 50 that 1t adds seme strength 10 the whole
strecture.



There are three parts of the wing

L The wing tip.

2 The wing section.

3. The center section

These three mectioza are sxnetimes bulll sepa-

rately —particulasly in modern all-metal plases—then
fastened together when the wizg b assembled. The
tip is usually the gortion beyond the allercn The wing

section Is the portion between the wing tp and the.

center sectivn. The center sectien Is often part of the
wain bedy of the alrplane where the wings are
fsatened to the fusclage.
Wing Construction
There are only two main types of wing cosatruction
used today:

L The spar wing.

2. The braced stressed «kin wing

THE SPAR WING

The spar wing Ban heavy spars extending the
length of it. These spars, whether they are "1™ beams
or cross-heaced, carry the head,

The braced stressod-skin wing Is made much hke
3o modern stressed.skin fuselage. Smaller sections
are riveted tegether,

Each of these sectivns iy cross-benced, like n sec.
tion: of a canlilever leidge. Then the whele series
of sections, iller they are Jined, are covered with
thin sheets of Jight But streng metal that are riveted
over e semi-rigd atructure,

From sach constroction we get a stroog sems-rigid
strocture, 1t actually Bas moee ghve to it than the spar
wing and that give or play in the strecture s Im-
portest. 11 absorbs the viokent shocks that planes In
flight are sometimes sabjocted to It s somewhat lke
the spriegs oo your awumnaoblle,

THE BRACED STRESSED-SKIN WINOG



LANDING GEAR

Before you can fiy an alrplane you must be able 1o
o and take off. Then you must land it sgain and
i along the ground 1o s parking place,

Even in normal operations, the landing gear has
o withatand groat Joads and the landing shoek. It
is desigined 10 stand these heavy loads [t is aot, how.
over, made 10 stand heavy side loads. Tha s why
pidots are taught the impoctance of laeding with »
straight handing track. Even a alight amoust of drilt
durtsg a la=ding places grest side Joads on the
landing pear.

Tricycle landing Gear
There are caly two types of landing gear;
1. The modern tricycle pear,
2 The csnventional J.point landing pear.
The ssodera tricycle goar has grewt advantage over
the ol or conventional gear because once the ale
plane is on the ground it tracks straight sad troe.

THE MOOIRN TRICYCLE LANDING GEAR

It cocaists of two main lsading wheels sod a0 nose
wheeo! that oporatex oo a fllawiveling coder. The
alrplane s always landed oo e main wheels. You
use the nose wheel only for ground operation. After
landing. sad 3¢ you slow down, the plase setties
gently on the nose wheel, That's because the main
landing wheels are behind the center of gravity

The conventionsd Janding gear is still the e
comunonly used It comsists of two main Jandiag
wheels, placed in front of the center of gravity, and
a wheel at the tail

Whets sach a plane lends, it setthes with ns sail
down, since there b teee weight dehind the landing
wheels thas there & in frost of them The pilot then
has some controd & turnisg lefl or right on the
pround because the tadl wheel & wually stoerskle
It Is hooked up o the rodder pedals tn such a way
that as you press the nght pedal the plane turns %o
the right, and vice versa

THE CONVEINTIONAL 3-POINT LANDING GEAR
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As you study yea will learn about many Instruments,
Later, if you take Sying training and btegin your
progresa through Primary, Basic and Advanced
schools, you will understand Just what soe Aviation
Cadet meant when saked by his strecter what be
thought of the mstrument panel of a fighter airplane.

“It Jocks, sir,” he sald, “Bke the Grand Canyon
f=ll of alarm clogks ™

Maogeers Coampos

All airplane instruments are important, Bul ressess-
ber thin: The magnetic compass s the most impor.
tan! instrument In the cockpit. You will Jearn moce
about It in the seethon called How 1o Find Your Way
in the Sky.

Purpsse: Teo indicale the heading or direction In
which the alrplane is Sying

Principle: The sarth acts as a huge magnet. The

north magsetic pole s tear the geograghical (true)
Noeth Pole and the south magnetic pole Is near the
geographic South Pole. A freely suspended bar
magnet will swing until cae end polnts 10 the mag-
netic nocth pole. That is the principle of the magsetic
commpeans, the directica-indicating isatrument in your

Description: As airplane’s mageetic compass con-
siats of & melal bowl filled with a Bquid, Resting o
a pivol imside this Bowl, free to rotate, s a saucerlike
do=e. It carries 2 st of magnetized needles and a
circular scale Indicating Noeth, South, East, and
West. Al other directions of the 380" are marked
with lines at 3° intervals. The sagnetic soedles with-
i the dome always seek 10 line up in the North.
South direction. When the plane turns, the dome
stays In the samse N-S direction, and the plane head-



Ing can be read sgalnst a line through a window,

Composs Erren
The compass & an sccurate and dependable instru-
ment in the hands of the pllot or navigator who
knows how 10 wee M, Bust It is subject to two types
of ervoey:

L. Inherent erroes

2. Flight errees.

Inberent erroes =ust always be comidered whether

YOou are using & compass for a hike theough e woods,
oo o boat al ses, of in an airplane. They have nothing
o do with flyleg itsell,
Variathon s caused by the fact Batl the carth's
magzetic poles do not colncide with the geographic
polon, The ameount of variaticn s the difference In
aagle between the directions of troe north and mag-
netio north,

V.S COMPASE VAR ROV

Aerorautical charts show the ameunt of variation
for every section over which you may fiy. The lines
of eqpaal magnetio variations are called Isogonic lines.
Deviation is caused by nearby magnetic sources in
the plane, such as the proximity of iren parts and the
electrie current in the eadio or electrical systom,
Deviation is greatly reduced by compensating mag-
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s 50 placed I the compans case & to counteract
the effect of the stray magnetism in e airplane, It
bs seldoss possible, however, 1o eliminate deviation
. The amownt of deviation e pllet han
to reckon with in figuring headings Is stated oo the
card imstalled ¢ the irstrument panel.
Thés card & Glied in alfter the compaos has been
tratalled and swung %o fmd its devistion errors.

:

%

that variation Is a property of a location while devia-
tiom is a property of the alrplane,

Flight Errons

[= an alrplane there are other compans ecrors Known
s Qight ervors The lines of magnetic force of the
earth are vertical at the poles and hocizostal at the
equater. Thus, at the equator, » compans works beat,




Purpose ; The altimeter records the height above sea
level

Principle: The altimcter is a type of barceneter read-
Ing altitede i feet. Is deslgn & based on the fact
that alr pressure docreasen evealy with increase of
altitude. You will loarn mare about this fact in the
soctica called Your Body & Flight,

ek §

Description: An altisneter comsists malnly of 3 case
epen 10 the atmcophbere. Inside the case there b an
airtight metal chamber filled with normal alr at
sormal pressure. When the plaze s ot soa lovel, the
prosure in Se outer ¢ase and In the chamber is
the same. As the plane galns altitude, the pressure
 the case decreases. The pressure in the chamber,
however, remaing the same. This creales a condition
i which the presvare in the chamber s grenter Shan
the peessure i the case. By meara of a senetive

disphrags and a gear mechanism the pressure dif-
ference = ndicated cn the dial as altivede in feet
Errors: Becausw the altimeter s & barometer, it is
afected by the change of barometrie pressure and
must be set for the prevalling barometric pressare to
give sccurate results, This Is deae by & koed which
tums the dial hands

On the ground, the altimeter can be set %o show
the altitude of the fleld. This corrects the Sustrument
for the prevailling barcmetrie pressure. The altimeter
will show the correct altitode above ses love! untid
the Sarometric pressure changes

Some altimeters are ogupped so that the setting
oo be changed in e wir. For this purpose a small
setling window on e face s provided The piot
cblairs the prevailing barometric pressure by radio
and resets his instrument accordingly.

Temperature Erreen: The altincter s alse aflected
by change of temperature. It is desigred for neemal
temperature (13° Centigrade) al sea level pressure.
A builein correction takes care of e normal 2° drop
in temperatiure for eack 1000 (oot gained with tem-
peeature neemnal ot sea Jevel

Thus, if the temperatures aoe higher than wuual,
your altineter will indicste a Jower altitude than
you are flying This is not dasgerous becasao accl-
dents never oocur because you Sy too high over a
mouniam



But If tempermitures are ower than normal, use
castion because your altimeter will indicate o higher
altitude than you are Sying These corrections are
made by the pdlet with a computer ar with an altim-
eter curd,

AT

Preflight Check: Check the setting kool and tap
the matrument with yeur fisger %o be sure the
noodle is free

Bedore taheoodl. set adtitsoter 10 Sold elevation

&7

Airspeed Indicator

Purpose: The alrspoed indicator shows the spood at
which the auplase Is fiying through he surrvueding
air. Itx greatest wse 10 the pilod is warning Mm
stay within safe speed limits between the mimeum
speed (stalling speed) and the red line or ssaxienum
allowable speed limit of the airplane.

It aleo helps the piles to comgute ground speed

Principle: The aiespeed indicator depends on 3 pitet
tube that delivers two Rimds &f air peessure to the
Instrument itself:

L. Dynamic air pressure (lmpact pressure created
by the motion of G plase),

2 Static alr pressure (peevailing air pecssure).

Note that there Is no flow of air theough a pitot
tube

The airtight case of 1he instrumest iy corsocted
with the static pressure e of the pict tebe, A

-al — d 1) 4
- - - ".

daphrapn nxdde the case b conmected with 1he
dynamic pressure line of the piiot sube

When the plane & in motion, there is s npoct of
alr creating dynambe pressure. This peessure in-
reenes a the speed lnoreases
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As the impect pressure Increascs, the Saphragm
expands and the needle comnected by a gear mechas.

bun shows the corvesponding ainpeed on the dial

Ervors: As you climd In the sky, the alr becomen
himner and the tergerature drops. Thewe changes
cause your alespoed indicator te doceive you It ix a
reliable and sccurate instrument, but it was bullt
% read correctly only at sea level presswre and at
" F. Therelore, at higher allitudes and lower tem
peratures, you have %o coerect each reading of it
The chart bedow shows you how much faster you are
traveling at varkous alsitudes tham your airspoed
sedicator shows 1 assumes temperatures based on
the mormal lagoe rate.

Ordinarily, you will make the necessary cosrec-
tioms with a simple computer which changes indi.
caled sirspeed into true alrspeed. [n the section,
How to Fiod Your Way in the Sky, you are 30dd how
to do this,

HOW FAST ARE YOU REALLY FLYING?

Wi e warpead Al wmewacd bemprr e,
ed st cewde Pow wn avheally Nyly
> p

O .1 At a "
M M TT. BT JLEA TR it xaee it

Womph 107% 116 1% 17 148 183
150 mph 161 M 189 208 2 26
20 mph 215 2 ™M M ¥ W
B0 mph 269 W M W Mm o
Mmph 3N MO M W M

Preflight Check : The pifiot’s preflight check s simple
On the greund the needle will rest at 0, unless there
s a strong headwind

foteaf-Clmb Indicator

Purpese : The rate-ol-climb mdicator shows the vertl
cal speed of the adrplaze. It indicates bow many
hundred feet per minute the alrplare b cimbing
or divisg.
Principle: The principle of this kmstrument is the
stoady decresse of alr pressure with ncrease of
altitade. The rate-of -climb ndicator conatsts macaly
of 8 case which s connected with the cutside. As
the airplane gaiss or Joses altitude, the alr pevaure
changes in the case. lnside the came there & a3
chamber, alrtight except for a small calibrased leak.
While the alr pressure in the case ehanges with the
change of altitude, the prosaure in the chamber re-
e constant untild it s equaliced by the air Jeaking
in through the calibrased leak. With the help of &
worpitive diaphragm aad a gear mechaniss the re-
sulting peessure difference, which s in propoction to
the rate of dimb or descent, is Indicated on the dial.

An exseuple will best explaim the operation of this
instrurent. At sea level flight, the premure in the
cowe and &= the chamber is the same. The needle on
the disd peints to zere. The alrplane has no vertical
speed. As the sirplane climbs, the peessure in the
cise decreases, snd the prosure in the chamber re.
maing the sameo except for the minute Bow of ale
rough the small Jeak. There is now a higher alr
peessure in the chamber thaa in the case. The dia-
phrage expands and the needle points 0 the mate
of climd on the dial

This instrument has a lag of 7 50 10 seconds

Preflight Oheck: The necdle should show © on the
pround.



In explaizing the four lorces that act upon an alre
plane in fight, we have taken it for granted Bat the
alrplane moved through the air at relatively high
specd. Natunally i requires power properly sgplied
10 make it move.

We mentioned hal model planes are usually pow-
ered by twisted rubber strands, which exert peessure
o8 & peopoller, making 2 whirl arcund fast ezough
1o preduce thrust,

In man's boag struggle to conguer the air axd Ay,
cee of the chief difficulties he ran into for centuries
was how to get power encugh to make his comtrap-
tions take off the pround and stay in the alr

Though he tried Sagpping wings which he moved
with his arms or legs, he could never preduce encugh
power with his own muscalar exertion %o fly, Beds
are able 10 fly because 38 por cent of thelr weight is
muscles. But man, even ¥ he could duild eBcient
mechankal wings, could never preduce eneugh
power in relaticn %o M welght o fly. Only about

§ per cent of his weight Is made wp of sclen

It was necessary fo devige some powerplant that
could prodoce a great deal of power and atill weigh
relatively Litthe. We express the relation between the
wright and the power of an engine o torma of pounds
per homegower. For lnstance 2 pounds per hoeses
powes, 1% pounds per horsepower, eto

It was not until the investion of S intersal cons-
bustion engne hat we had 3o engize capable of
power enough per pound to make an alrplane fy,

Powerplant
Nearly all aircraft engines today are 4-cycde re-
ciprocating internal combustion engines.
Four-cycle engines are so called becnuse there are
four cycles or events that must socer for sach power
Enpulse
1. The fost stroke (s called the inlake or admlssion
stroke, The piston meves cutward, or toward 1he
orankshadt, and draws a charge of the combustible
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mixture into the cylinder. During this stroke the
intake valves are opess

2. The second stroke is known as the compression
stroke. The platon moves mward or away frem the
crankshaft, compresing the charge. At the end of
the compression stroke the spark cccurs aad ignites
the charge. During this stroke, beth intake and
exhaust valves are closed,

3 The third stroke is knows aa the expansion or
power siroke. The hot ynited gases create a high
proessure on the platon and again move it eutward,
or towsrd the crankshaft Near the end of the stroke
the pressure Is mach reduced by cxparsion, the
exhaust valve opens, and the burned gas atarts out
of the eylinder.

4 The fourth stroke s known as the exhaust, or
scavenging stroke. The piston retums mward, or
away from the crank, and foeces the bursed gases
ot of the cylinder. At the end of the fourth stroke,
the platan again moves oufward, adnitting another
chacge of fuel and sir mixiure, and starting asother
similar cycle of pventa

This & the bosic understanding of the alrplane
ergine, Laser oo In your training you will study
ergines thoroughly. All the new developments such
as foel mduction, maisture Indecticn, supercharges,
and other Improverents on this bask combustion
engione will he covered at that thine,

Coutrary to pogular belief, the engine does not burm
fued alone. It burns a mixture of air 10 which » small
aneunt of vaporized fuel has toen added The oo
buretor’s only function is to mix s large quantity
of wir with the correct small quantity of fuel for
delivery into the eylinder. It accomplishes this in
the Venturi tube of the carburetor where the in.
comting sér is restricted and coesequently travels ml

a high velocity. At this point, the raw fuel becomea n
fine spray and travels directly to the cylinder. The
high velocity of the air passing through the Venturi
tube cwesos & reduction in e temperature of the
alr, This, coupled with certain atimespheric condi-
tions, will sometimes cwne carburetoe e, Carbo.
retor ice s & subject you will be taught later,

Igsition Sydvem

e f e

The ignithon system delivers high-amperage, low-

veltage current 1o the spark plugs which, &= turn,
igrdte and fire the charge of alr and fued that drives
the engine. Alrcrafl engines have double ignitiom
systéins for two reascas: (1) added safety In case
one system or one plug & fouled, sad (2) betler com-
bustion and smoother engine operation.
One of the musis thatl every pilet ebeys before
eoff &s 1o make an ignitisa or magneto check.
The bealies are set, the stick held In the full-back
the throstle advanced to somewhat under
cruising rpes's, and cach of the separate ignition
torm is tested. After testing, the switeh must be
returned 10 e BOTH magneto position.

It pilot finds rough or faully engine operation
r of the igniticn systetrs B returns to the
lire and does mot take off

}

¢

fﬁ




Liqeid o¢ AirCooled Ergines
Two ypes of engines are In comman use Lo eur first-
line military sircraft today,

( e e e G

. e+ ™. N N ~

A —

1. liquid-cosled

A liquid-ccoled engine is jacketed arouzd the cylin-
ders. A Bquid coclant i circulated 1o abeceb the
heat and trassfer it o the sir through a radiases
located sovsewhere in the slipstream of the sbplane.

2 Aircooled

Alr-cocled exgines are, in themselves, direct radia-
tors, They radlate their hewt through a serien of fins
and redating surfaces into G airstream and are
ocoled n this direct way.

There is a neverendisg discusdon between pilots
and ergine designers as o which is the more efficient
ergine-the alrccoled or liquidocoled Both types
are conskdered to be equally good by the Army Alr
Forces. The Bquid-cocled engine offers betier Mream-
lining possibilities. The alr-cocked engine generally
hes & higher borsepower-to-weight ratio. Generally

&2

spoaking, the advantages sed disadvantages of these
two types of powerplants equalice themselves.

Types of Engines

73

The eylinders of the in-line engine aze arranged In
a single row on the craakonse, sometines in an up-
right positien, bt preferably in an tnverted positicn,
This type of powerplast i not sultable for high
heesepower exgines, but s rellable and satisdactory
for Jow-performance alrplanes. An nline engine is
uvually liméted to € cylinders to facditate air-cocling
and to avold too much weight per horsepower.

V-Type h.hov

The cylinders of the Vitype engine ure arranged on
the crankcase in two rows or banks foermisg a V. This
arrangement greatly reduces weight per horvepower
because both banks of eylinders utifize the same
cramkshaft

et « D

Flat-Type Engise

In the opposed engine, the eylinders are arranged
bortzontally In two rows oo opposite sides of the
crankcase. A single crankshall s employed. Because
of the flat shape of the cegine, it offers good viehility,
It also is especially adegtable for streamlining aad is
used particularly ce lightweight airplanes. Because
of its fat shape, it is also adaptable o larger alreralt
for iretallation in the wing

—

Radial esggines sre built & sizgle or doublerow de-
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signs. The engine is particulasly elficient because |t
uses a siagle throw JMO* erankshalt to which all of
the connecting rods are atsached. This results in »
misimum number of weeking parts and savieg In
weight,

PROPELLERS ¢

The purpose of the geopelier is 10 transfer the power
of the engine ino forward 1hrust. The propeller is a
revolvisg airfod It develops s forward thrust s
exactly the same macower thal the wing develops (s
It It has 2 ading odge just Bke & wing the Wop
s cambered juat like a wing, and the bottom is &
pearly St surface. The peopelier concats of coe or
more hlades fastened 10 3 rotating hub on the end
ol the engae crankshaflt

Getosamsn o propaie blada

Proapeller Pich

Depending ca the eagme’s rpm's, the propeller blades
a0 set 2t & cerindn angle of Miaok or pésch to trans-
forss engize power officiently into forwsrd thrust
Most lghtweight sirplases have fived-pilch pro.
pellers, On larger adrplaces snd Army Alr Forces

All madern alrplane engines are reliable, dependa.
ble sources of power. A good pllot has a healthy
respect for proper engine matntmance. In fact, you
con paraphaase the old sayimg this way: "A pilet’s
best friend I his motor.”

e,
7

tacticnd alrplanes, this propeller pitch or asgle of
atack of the propelier blade I controllable from
the cockpn

Thus, ¥ the pilot desires a high crulsing speed and

low ergine rpe he places the propeller in full high
pitch (low rpe), causing the blades o take a bigger
bite of air. Foe takeof!, controllablepiich peopellers
sre set at their Jowest mxgle of attack (o take &
smaller bite of the sir) for a quick surge of power
necessary for the takecl (ol

Constars-Speed Propellon

Azother refeenemt s sdded on large alreraft and
Army Alr Feeves actical alrplanes, It s known as
the constant-speed propeller. It is both ceatrollable
and automatic, Once in the alr, the pliot sets his pre-



peiier Al the e=gle of attack at which his engine
Ooperales moot effciently. Then clind or dive, regard

less of what he doen, the poopeller Slades change

thelr angio of altack asulomaticaly o maintain »
cosatan! engine speed.

4

Tocharmater

The parpoaw of the tachometer Is 10 indicate the
speed of the engine crankalafs 11 s calibrated in
revolutions por minute and Is driven directly from
the crankshalt through 3 fexibie colde. Faully or
reugh mgiw operation cam be determined by the
tachometer. [t s also wed In larger abrcrall to de-
lermine peopolier speeds

Qil Temperature Gouge
The purpose of the oll temperniure gauge & to aid
in malntainieg oll temperature within designated
lmits. Overheating of an alrcooded engine (wnles
It is equipped with head tesiperature gauges) can
first be determined by conmdting the oll temperatare
gauge

Since alrplanes =ust never be taken off vl the
emgines are thoroughly warmed up, the oll tompern
tere gacge is of paramount mportance % the pilot

just before takeof!
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The ofl tempetaiure gAULE I & Vaper-presaury
tharmoszeter comaisting of theee units;

1. The bulb, which i Joceted M the goit of tem-
perature measunemment.

2. The capillary tube, which connects the indi-
cator with the Sulb

3 The indivator Itself, mounted on the strument
pazel.

The badb is Aled with a volatile Bquid which when
heated anges into a gas and develops a presmre
in the capillary tube This pressure moves the polnter
on e dial

Misirmam Engire

Preafight Check

Usieg the engine inslrunonls we have
studied, & pidat of a lighs atrplane should
sabo the fellowing minmvam prefighs
eck on his smpine ralrusents

L Aler starting the eagine, he ahoold
want wntll the ¢l tepnperatise pvige b
wihn prescrited Rrmita before taniing W
the kel point,

2. Ho shoald Joek his lwakos, showly opum
the throttle 1o the poroscribod lirsit and
cormult Ne tachometer 10 be sure his
engise Is developing Tull power,

3 He showdd Dhen check Bls two sepassle
\gnition syslerea by tumieg e seinh to
exch inaxe syxicem sepacately and then
o bt M theve b mech of a drop In
s on the lachometer on either of the
wnition syvierza, bo sbould ot tako off,
Sut shenald 1 hack to the Bymg Ene
aread

WHAT PLANES ARE THESEY




/

/

\
\
\
R K \g‘

\Y?
B |

i the post 10 yeers tremendow odvances hove been made In olrplene dosign
ond tomstruction. We cen confidently n-y\Mow engineers and designers have
mustered the problems of nerodynamics end, 50 far as Melr contribution is
onderned, have made fiylng os sofe os driving & tor. & Nevertheless, The
sirplone has not yot baen bullt which can dely the elements, The weather on
his poath of fNight s s1ill the first consideration of o iyer and will continue o be
for o long ¥ime %0 come. * In the fellowing poages you will learn muth abowt
the J Mg fadtors whith determine whot the weather will bei malsture content,
temparature, ond pressure, Knowing that theie fadtors produie weather and,
espedlally, knowing whet kind of weother various combinations of them are
likely 1o create s o importent 10 the fiyer o3 The amownt of feel in Ny tanks.
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Look up and watch a cloud moving across the sky.

Note its color, itx sl and shage, and the mte at
which o travels. Thon, with the help of & thertmem-
elor mad baroemeler, you may be able 10 decide
whether 10 expeot raln, mow or good weather. If you
Can. YOou are an amateur metecrologint. Yo are abde
o interpeet for your own use the signs in the sky
or the ntm:-;;-‘.-.-r\-

The science of mwtearclogy s the stody of the
atmoiphere and the things that happen in the sMeos-
phore woch as winds, temperatare changes, and
wratons in molture conteat. The dond you woe
in the sky s the ressidt of & oumber of those happen.
rgs In the atmosphere. They bogan a long thime
bedore the cloud was formed.

Simply stated, meteorology is the study of changing atmospheric
conditions, commonly known as weather.

Toe atmoapbere & the whele mass of sir which sur-
rounds the carth. [t s most dense at sea level and
groms Jost dense as Its dstance from the earth
increamox

The atmeospbare may be divided into 3 layers:
1. The vopasphere
or Jowest layer, extends 10 & height of about § mniles
above the earth's surface.
2. Tha stratosphere
or maddle layer. extends 2o a hedght of ahoaust 60 miles
above the earth’s surface
3. The ionosphece
or upper layer, extends 40 a height of more thas 500
miles above the carth's surface.

SRATOr IR




STRATCIINERSE

TROPOPALSE

There is a definite chasge In stmospheric activity
between tho tropospbere and the stratosphere. The
dividing line between these 2 layers of the atmos-
phere i called the (ropopause.

Altdough certain small atmcspherie changes do

oocur above the tropoperse, the metecrologiat and
the aviator are goimarily concerned with the trogo-
sphere
The teoposphers is the weather regica
of Mo etmesphare.
The sisosphere Is composed of a mixture of puses
By far the largest comgoment of alr 3 nitroges,
accounting for about 78 per cent of the total. Next
largest iy oxyges, with 21 per cent, The remainder
comaisty of waler vagor and ssall quantitues of other
pases such as helium and hydrogen [n additice, there
are small geantitien of salt crystals and other par-
ticdes of matter, meatly dut.

It is important to remember that the amount of
water vapor and particles of matter found In the
atmospbere varies greatly. Ita other constituents
recatn uniforss in peogortions at all lovels.

Three importast {actors which create woather are:
1. The smount of water vapor and sclid particles

(salt cxystals, et0.) present in the atmosphere,
2 Inequalities I Semperature,
3 Inequalities In pressure

{
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WATER VAPOR AND PARTyw

s ccouns, rivers and lakes; [roem falling radn and
soow, and fremn plants, In regioes where there are
large susfaces of cpen waler and where vegetation
grows abundantly, waler in large gquantition is drawn
ofl inlo the atmeospbere in the form of vaper. In warm
weather this happosa to & greater extosd than In cold
weather. The sutsmer &t therefore a period when the
almoapbere is rich in waler vapor.

The amount of water vapor which the atmosphere
conisiza detorssines its humidity.

ORAMS OF 407 30'F  OUNCES

- -

When that point Is reached 3ad you add moge sugar,
It won't dissolve—~the water has reached the satara-
then point, et If you heat the water it can dissolve
more sugar-yoa have raised the saturation peint

-

-

Tha e 1hpw) Be masimpm amann of wober veper whish o 1vbe
luot ol ahmacphors (00 (00Men of Rp M1 pacs va M mparet vy indaated

The peocess of waler vapor risisg into the air may
be compared to the prooess of dissclving suger in a
ghass of water. You caa't see any change iz e water
wntil It bas absorbed all the sogar ¥ can comtain,
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Similarly, whes the atr has received all the water

3 can contain, ¥ Bas reacked the saturation peint. The
smournd of water vepor which the asmosphere can
hold st any given time s deterssined largely by i
teenperature at that tme, When ale & hested. It can
absorb more water vapor. When sir Is cooled, i
won't hold as moeh witer vagor. If there 3 snare
water vagor in the air than the &x can hold, 2 certain
smotmd of I8 will ccndense out

The particies of solid =atlor which we meationed
Above are Bnpoetant 10 the pooceas of condersatlon

TEMPERATURE

The sun & o fumace which epermies the hoating
vyt of Bw carth, In e sumser thae s ray»
sirike mare offectively at the carth's surface thas i
the winter thme, The heat produced by these rays
i not egually distributed, hewever

It b this unequal warsing of e csrth’s yarisce
which causes dilferences i Sermpemature. Theso dif.
fevences are dureetly responsitle for changex In the
weather

These particies consist of & number of Lparities
which are present s e Jower atmosphere. They nre
wostly myriads of mbroscopie salt crystals  (left
whenn the sea spray evaporaled). Over induatrial
arcas and big Gthes, senoke partaches 2xv also prowes
in larpe quantities. A sod sun In the meening and
ovening indicales the preswence of these particles In
the atmeapbyre, They are important in the process
of condenmtion bocause it & acound them that the
wnler vagor begins to coadense nto clowds, fog, rain

OF oW,

Temperature is mesaured In degrees. In the United
States we wwe 2 scales of meassrement. Yahrenheis

and Cootigrade

0o« ——— s oy
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Convert Fahrenhez into Comtigrnde
in the following way.

39X Y-R)="C

For the pilot. the following sreplficd for-
maals will uaually sulice: Dedugt 32 fromn
the member of degrees Fabtenhell and
drvide the remander 1a hall For example,
to convert W0 deg ¥, o Centigrade, dadins
32 feoen 70, Jeaving 35 Then divide by 2 and
you have 19 deg. Centigrade. Whide this Is
ot strietly accurste. (1 s close enough for
all ordmary fiyirg pechivma

The rays of the sun penetrate e atoosphero and
warm the carth This yeocess » called radintion.
Direct radiation frem the sun doem not beat S alr
sppreciably. The air recelves practically all itx heat
from the carth

The chief process &y which the alr is heated s

called conduction. By this means, alr pessing over a
hot surfsce gains heat in the same way that cloth
wrigped around a bot iron alecrds hoeat frem e
iree. 11 i the sctual contact of air and varth which
produces the tramaler of heat by conduction. This
naturally moans that ealy the lowest layer of air |
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directly alfected by the precess.

As we ascend inlo the air, we find that the tes.
perature nocmally drope. The rate at which it drope
Is called the Bapse rate. With each 1,000 {eet of ascont
we find that, on the average, the tomperature goos
down 5% deg ¥ (-3°C)
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;. It s spertant 36 bear o mind,
T bewever, hat the lapee rale i
by ne mears unifoem. A ddfer-
ence of s much 2 30 dogreen
Fabrondoll may oxiat oo Jovels
enly 1000 feot apart.

PRESSURE

A COLVN OF A0 Ont ein fovane
ARIRE 05 FOwsit Friviant
AL A WY

WHMAT PLANES ARE THESEY
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Sotnetimes, tlempersture tises with adtitude. When
this hapgens, the coodition i called & temperatuce
inversion,

Widely varying lapsw rates are vital factorx in the
making of weather, particulasly In Setermining the
velocity of windx

The promure of the atmosphere fluctuates. At sea
bevel, It averages about 13 gounds upen each square
ok of the carth's surface, By means of the barometer
we know that this pressure is oqual %o that of sppros-
mately 20 imches of mercury

On weather maps pressure units called millibars
nre wed instead of inches of mercury. Thisty-four
millibars are spproximately equal to 1 =ch of mer-
cury. Aod 2092 inchexs of mercury, which is the
standard stmospheric prossure at sea level, s equal
to 10133 millibary.

STANDARD AIR

The "standerd oir'’ of sea level
is arbitrerily fixed by meteor-
olegists ot 29.92 inches pros-
sure (1013.3 millibars) at
15°C (S9°F).



As we ascend into the atmoaphere, the pressure
drops M s appeoximately oven rate of sbout 1 inch
of mercury, or about M millibars, for every 1,000 feet
of cimb. The higher we cimb, the Jess dense the
Mrmosphere becomes. [a other words, although e
slindsphere extesds for busdrods of miles, il we
ascend 10 appeoximately 3 miles above sea Jevel, hall
of all the existing alr in the atmosphere 5 below us

To explain this in another way, & you will escoun-
ter It again in the section oo Your Body is Flight
although nitrogen and oxypen are peesent in theie
wsul progortions a1 15 000 feet, caly hall 1he qguan.
titles are present. If we ascend 1o 36,000 feet, we find
cely abeut balfl as much as at 15000, At higher alti-
tudes, e lowering of pressure & more rapid.

Human bolags, who are sccustomed W breathing
oxypen at the noemal wir presure of about 30 inches
of mercary, or 1016 millibars, find it hasd to brvathe
when their supply of oxypen i» oot in half,

At an altitude of about 24,000 feet, an aviator will
become unconscious unlesa he peovides himael with
s additional supply of axygen.
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THE BIG

Taken tegether, the molsture content of e aér, the
temiperwiure, aad the peessure foem a round-table
trio which makes the basic dochilosa on what the
weather s going 10 be.
Navements of the Air
The moversest of air ks caaed by 2 maln factors

L Isequalities &= temperature

L. Isoqualities in pressure

Wo Bave lsarned Sat the sum does not heat all parts
of the ecarth’s surface equally, As a resalt, the air s
unequally heated also,

Since warm atr tends 10 rise, an sir parcel warmer
than ity seghboring percels rises and is replaced by
cold alr. The vertical movemtnt of warm alr is called
» convection carrent, These currents are really winds
blowing up or blowing down.

They are of considerable importance Lo the aviatar,
becwuse hese localized rising ssd falling cusrents
push his airplane up and down suddenly and produce
buregy light. The flyer calls it “turbulence ™

On a larger scale, inequalitios of Sermperatuse conme
what is called e global circulation of the air,

Froms the tropica, warm alr & cosatantly ridag and

OF WEATHER

moving townrds the poles. Cold-air from the poles is
coostantly meving away from them.

These movements of alr camse the prevailing hoei-
pontal winds which blow across e carth.

T 1 t [1




The prevailing direction of these winds is modified to
a certain extent by:

& The rotation of the eacth

b, Unevennesa of the carth's surface.

¢. Distribution of land and sea arcen.

d The peasage of storms

These 4 factors Influence the pereral
direction of the winds

In localized arcas, the differest temperatures of
Jand and sea oreatse local winds The land heats Lastor
than the sea, and alr over the land decomes warmer
during the day than it does over the sea. Cosler
{(heavier) alr from the sea moves in 1o lake the place
of the warm alr, creating a sca brecre.

I heut b removed {rom e carth-dor examnple, at

SEA BREEZR

mndown ~the carth cools rapidly, When land tem
perature falls below that of the adjoining sea. n land
breeze s created Cool air from the laad flows out
to take the place of the rising warm alr from the sea

The mtoosphere bhas a basic wndency to stabilive
itse sround the earth Thas means that the air texds
0 egualize Its barometry pressure If there is oo

OFF.SHORE BREEIE
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MOISTURE IN THE ATMOSPHERE

We bave learned that the amount of water vapur in
the alr vartes. We have alwo learsed that the senoued
of water vapor In S sic determines its humidiny.

in medern weather forecasting, humidity can be
exprossed as the dewpoint of the atmespdere. The
dewpoint s a temporsture reading It is the tem-
peratare to which a given part of the atmcephere
st be cocled to become satussted with waler
vaper,

The dewpolat of the atr in your own hone =y be
determined by a snple expeciment. Take a thin
metal pitcher partly filled with water and place a
Gormoneter in it Then add small posces of e
When the water and pitcher bave boen cooled to the
dewpoist, seall drogs of water form oo the outade
of e pischer. The temperature indicated on the
thermometer when the dregs begin to form oo the
outside of B pllcher is the dewpeint

In other words, if the nir in the recen were cocled
10 the sempwrature shows on the thermomeler it
would be saturated with water vapee. If the room
continued to grow colder, some of the waler vagor
wokd conderse out In the foem of water.

Own & weather map, the dewpoint ix always fousd
next % the prevallng temperature. The difference
between temperature and dewpoint is called spread,

If the speend is small and cooling of the alr Is
likely, fog o clouds may be expected.

Arother way you may messare the amount of
eldsture in the atmosphere is by relative humidity.
When alr s ssturated, we sy that it has 100 per
cent relative hamidity,

Completely dry air (which is never foutd, how-
ever) would have a relative humiday of zero,

If we are 1oM that the relative humidity is 30 per
cend, it means that the atmesphere at a given temper-
sture nod pressvare i holding hall the water vagor it
could ccatain under the existing conditicns

Ia the stsuophere, when a parcel of air has been
cosled 10 mnd Beyond the origiral dewpolst, the
water vagor in the alr condermes and forma cloods
or fog

This cooling precess Is caused malnly by:

a) Convection, This is a rising current of air. As the
alr rises, it expands and cools considerably

b) Radiation. After sunset, the ground loscs Its heat
rapidly. The Joas of hent is partially determined by
the nature of the greund Fee example, rocks and

sand Jose Bueir heat more ragidly thasn wooded aress
or SWAITgS.

c) Advection. This is the inflow of warm air over &
cold surfsce; for lmatance, alr off the Gulf Stream
Sowing over the Lateador current.

FOG

Fog may be defned s a clowd co the grownd It
often forms 2 night as a result of the alr cooling by
Is contact with the grosmd 10 such an extent that the
wir becomses saturated, That s, it won't hold any
more waler,

Ground fog. This wype of fog foens on a surface
alr-cooled during e night, It first agpears o val
bys and depressioss & solated paiches, or, o e
tervain in Jevel, where saturation of alr s greatest.
Pasches of fog joim to form a layer which deepens
untl] an bour or twe after sunrise,

Advection fog. This fog develops principally &=
winter or early spring as a result of molst air drife-
ing over colder ground o mow

Upslope fog, This fog develogs in uphill winds It
is o cloud resting on a shope or hill top

A pilot may expert fog when temperature and
dewpaint are cnly & fow dogrees spart. Fog s alse
likely in a widespread area of precipitation.

‘.
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CLOUDS

Clouds azw o the avistor what tracks are 10 e
hunter.

Just as the humter kaows by its tracks what animal
has passed and when, 20 the aviator, by studying the
douds, shoeld be able o tell what smseen changes
have takem plece in e atmosphere to form those
lorads,

Althoagh a very elatorate dassification of douds
has been compiled, 2 is sufficient for the pilot %o clas-
sify them according to their shape or form a=d alts-
tede. The 2 types of douds 10 remember are:

1. Stratdeem

2 Cumulifor=s
The 3 levels at which clouds form are classified sim-
ply ax

1. High

2. Middle

3. Low

Cumulus and stratus are geserally Jowdevel
clowds. Altocumulus and altostratus are middledevel
cloads, Clrrus, clrrecumulus and clrrostralus are
high-level clouds.

On the Jow level, we alse find rimbestratus, which
s » stratus cloud foeming in rain or snow, and strato-
cumnlus, which is & wary foem of stravas. Cemulo-
nimbtus couds are alse found cn this Jevel

Clrrus, clrrostratus and cirrecummulus are the

7-13
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bighest clouds in the sky, Becasse of the height at
which they feem they are always composed of oo
cryatals. Their presence in the sky often measa bad
weather is coming.

Altocumsaius clouds, in the middle Layer in the
sky, are componed primarily of water. They are often
assoctated with storms, sometines with thunder-
storms. Abostratus clouds, on the same level, are
comiposed of loe and water. Rais or snow may be
expected when they are prosest,

Stratecumulus, stratus and sémbostratus are the
low layers of cloud. They are compamea of waster. In
nesr-frecring temperatures, stratocumulus clouds are
dasgerous to an aviater because the water in them
may sccumulate on his alrplane in the form of ke,
Stratus aro the lowest of all the dlouds, They actually
look Eke fog in the sky. When present, they may be
accampanied by a drizzling reis. Nimbostrates cheuds
indicate persistent rain or snow.

Curmulus clouds do not belong to the layer type of
chud forms. They develop upwards, sometinmes
massing %o great beights. [n good weather they do
pot mass vertically but float as separwie woolly
tufts. Whes they begin to mass and develop upwands,
forssing towering cumulus, it s a sign that you may
expect changing weather,

As they 1ower wpwards, they may develop into
curmulenirbus which produce showers and thasder-
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storees. They are then known as "thunderbeads ™
Terma wed by meteorslogists 10 describte the

cloud conditions of the sky are:

1. Clear. When there are no clouds present, or Jess

tham 119 of the sky & cloud-covered

2, Scattered. Whes froes 1710 10 5/10 of the sky is

clowd-covered.

3. Breken. When from 500 10 919 of the shy is

dowd-covered,

L Overcast, When more than 910 of the sky I

cloud-covered

Clowuds are the basis on which you determine the
celling for Bying The ceiling is the distance in feet
from the ground 1o the baoe of the lowest eloud
covering moee than 419 of e sky. If there are no
clowds Below 10000 feot, the ceiling Is enlismited.
The ceiling & also unlimited If Jess than half the sky
is cloud-covered Below 10000 feet

If weather conditions reduce vertical viability to
loss thes 50 foet, 1he ceiling Is zere.




STABILITY

Weather changes which occur depend 10 a very Jarge
extest wpon whother the alr over a gives regon of
the sarth s = & stable or unstable condition. When
sir is stablo and dry, we may mormally expect a pe-
ried of good weather, In unstable air, we feequently
have thunderstooms and the high velocity winds
usually assoclased with them

Generally speaking. we can determize whether
we have a stable or vestalde alr condition by mea-
suriag the rate at which the tempersture docressex
with altitude (the lapse rate).

At this point it s necessary to coradder how the
temperature of a parcel of sér is affected by vertical
reovessent.

As you slready have been told, when a parcel of
wranturated air riaes 1t cools because of exparsion
at the rate of about 5% degrees Fahrenheit per
1000 feet, This rate of cooling is called the dry
adisbatic lapso rate,

Ancther point 10 consider is that i a parcel of als
has the same temperature i the surrounding par-
cels (55 welght will be equal 1o that of the surrcund.

log air. [{, on the other hand, an sir parcel s warmer
thas its neighboriag parcels it will weigh less than
the adjacent alr.

Parcols that are warmer than oher parcels around
them sre Buoysat and will rige. Parcels colder than
those of their environment weigh more and will siak.

A rising pascel of air continues to rise caly as long
as it s warmer than the survounding ale. Whes 1t
2o risen and cooled o0 the semperature of the sur-
roundizg alr It stops rising

M the temperature of the swrrousding alr deo-
creases more rapidly with altitude (o Bigh lapse
rate) than that of the rising parcel of aiz, the latter
will rise more rapily aed 10 considerable altitnde.

When this happens, vertical currents aro likely
ned the alr s sald o be in an ussiable condition,

On the other hand, if the termperature of the sur-
rounding air does mot decresse as mapidly with
altitede ax that of a riaing parcel of air, e latier
will rise alowly and to no considerable height In
this case, vertical carrests are unlikely and the
atmosphere Is sald 8o be in a stable condition,

AT

STABLE Amt CONDITION
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AIR MASSES

e T

Pressure, husidity and temperature differences In
the atmesphere are whal cause weather. But the
picture b ool complete without o sowlodge of te
characteristics of the large masws of air which war-
round the carth.

When an extromely large parcel of the atincaphere
is fairly unifoem in Semperature, humidity and pres-
e, it s called sn alr mass, An alr mass s usually
Large, somaotimes covering 1000000 square miles

Alr masses ssually are not stationary, They move
as single bodies, away from their sowrces of origin

NORTH AMERICAN
AIR MASSES

\

NAME ORIGIN TIME OF YEAR

(Cantaanrel)

Poler sominsntal Alsvie Consds are Thipephast He yoae
e Avarg

Polar ban = Goret Ma e and Fal winter and spving
Colombin Matuns

Tospiand Contmannd & W Usind Tharns
wnd Nartvars Mav s

Warmar it of your

(Marinmal

L e Meeh Paiibi Orens Thrnaghost Sa yoar

Poler Alunre Mesh Adanis Orvenn Thenughant the your

Fropionl Arlaerie Jwygrare low Themaghast the your

foopirnl Ou? Oul ol Masien and Thrmaghast the your
Caribboas Soa

Frapienl Paity Tomde wingd ok barwesn Watir and snty wpring
Calfurns avd Rame

Imgh el

Loparion Woddle and Upper Semmu and water

Tispsaphun

They are affected by the surfaces over which ey
pass Tropécal alr masses moving tewards the poles
s cotdod. Polar air musses meving towards the
equator are healod. When dry air masses move over
a body of water their humddity increascs

Juat s migratecy birds tend to follow customary
pathe of flight with the changing seasons. so air
masses 1end to meve along thelr customary rouses at
dflerent sessora of the year, Vor examgde, oold
pelar continental air eriginates in sorthern Canada
ind moves southeastward across North America,

M:M




An alr mass whose tempersture in (s Jower layers
1 highor than that of the ground over which it passes
% a warm alr mass,

77

An alr mas whose temgorature in its lower layers
i lower than that of the grosnd over which it passes
s 2 cold akr mase

AIR MASS CHARACTERISTICS

Cold Alr Mass

a. Turbuleot alr near the grousd

b Goad visibdliny

¢. Cumuliform doods

d. Showers, thundersteeina, hail, snow fAurries

FRONTS

We have learned at aly masses move across the
carth's surface, The zo00es In which cold snd warss
alr masses collide are kmown as frostal zones, or
fronts. They may be warm freats or coM fronts.
The Impact of these alr masses often results In
extezaive disturbances of the atmosphere,

We know that cold air is beavier than warm als.
Therefore a movisg cold alr mam, when It meets &
WA Alr mass, pushes under the warmer air sed
lifts § 1o Bigher Jovels. When the cold air masd con-

Warm Alr Mass

a. Smooth alr aear the ground
b, Poor visibility

¢, Stratidorm cheuds

d. Drizale, mist, dew

tizvoes 10 exert this displacing =fluence against the
warm alr mass, the front & called 3 cold froat.

Whes & warms slr mass s moving towards a cold
Mir mass and costinues o push back and duplace |t
the froat & called 2 warm fromt.

Sometzmex, cold and warm ale mases have prop-
eriios very much alike. When these tmasson meet, a
froat may aot develop. [nstead, the two alr masses
sorge with each ether and do not mocessarily being
on bad weather,

COLD FRONT




Al every airpart througheat the United Ssates hourly
woather reports are available % the fyer, These re
ports are gathered by the UL S Department of Com
rwroe Weather Burcau from all parts of the country
s=d are somdl out over & leletype netwerk o every
sirport on the crouit R

The repost consists of the following itemrac Time
of obsegvation, coling, aky condtion, viability, car-
rent weather, obstructions to vison, barometric ma
level peesaure, temperature, dewpeint, wind direc-
tion and velecity, altimeter sotiing, remarks

Mere are 3 somple weather reports
on @ certain ahersosn,

© HR/RAT L T

LN TYNM/IATR LG O GO
WL 0P - /T v
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And now we'll translate them for you

PRST OSSINVATION

CO & the symbal for Chicoge, llisoix € s comot weother; M is memured ceiling: 60 is
6000800t caling: @ /0 i Ngh overcay (obave 9.750 feet) ond lower broken clouds (of
6,000 fectl; 4 in 4 milen viaibiliey; T i thunderstorm; K~ i light smoke; 085 i borometric
wa-level peessure of 1008.5 millibary; 73 ls tompercture; 69 is dewpoint; ' 7 is wind south,
7 miles per hour; 979 b cltimetor sotting 2979 inchey; “fqt vivid Mag aw thry ne™ s on
abbrevioted version of “frequeat vivid lightning northwest theough northeont.™

MCOOND ORIEEVATION

TWT is the symbol for Woterman, lllisoly ML Is special report (deo %o change of signifcanie
in weather); M s mecaured colling; 30 s colling of 3,000 feat; @ s beoken doudy

RW- s light rain shawer; 74 is temperaters; 70 Is dewpoiat; i/ 3 ks wind north-serheom,

S miles per hour; “Hng cdd 1o cid o Ik @ condensed form of "lightaing daud te dlavd eon ™

LAY ORMEVATION

BN s the wymbol for Burlingten, lowe, SPL is special repart (due %o ugnificort hange from
varller reportl; 49 I holght of wottered clouds (4,000 foet) & ks scomtered clouds, 4 Is 4 miles
visibidity; GF— s Light ground fog 081 is baremetric sea-level prowure of 1008.1 millibary;
78 Is tempecatere; 74 s dowpaint,  IN § is wind sarhaorthwest, 5 miles par haur; 978

is altimeter setving of 2978 inches
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By studyirg these reports {or the stations adong
his line of Sght sad checking them with e weather
map which iy available at the alrpert froms which be
& proparing 1o depart, # pilet is abde 1o forccast the
weather 10 be expected en rowe.

For instance, i the spread betweoen tempersture
and dewpolnt st his destisation b small acd be s
flying ke in the day. he muy encounter fog on his
arrival, (The ground cools repidly ot night sad cools
the alr) On the other hand, o be is dov 10 arrive
carlier In the day be may find that the spread has in-
ereased becwuse the air has boen heated by the warm
greund. If he s Sying freen an ares of high pressore
0 & destination where the peessure s Jow, he may

fod that the velocily of the winds has incresscd
The weather nup will sbow bin in which direction
cold or warm fronts are moving and a glance & the
weather reports [rum statioza in the path of the from
will indicate what i happenizg in theee areas

Focvcating the weather a a folltime Job for a
metocrologit. Though it s not necessary for a plle
o b an expert metecaologin, he will fad tha a
workiog knowledge of weather and forecssting the
weather pays off haandsomely by Increasing his con
fidence and making his flying pleasant and safe

When a pllot starts out on a flight, theee are 3
words which should always be upperssost in his
mind. They are “Koww Your Weather.”

Forecasting weather is o full-time job



Becowie man dees not toke 10 the air neturelly, like o bird, he has had 19 selve
more problams than the prindpal one of finding & way 10 By, When he rises
from the grownd, his body la odmost immediotely effecred in @ manner it rarely
experionces on sarth. As 100m 03 he baging 10 move arownd in the sky his body
ks subjected to still other situations and condisions fer which I s not narwrally
prepored. = For these recsons, o fiyer's body must be vnwivally strong ond
rugged. In eddition, he must know how 10 aveoid or minimize harmiul or
dhatronsing experiences in fiight. A person who intends 1o fiy cannat learn %00
carly how to prepare his body for meving through the alr ar high speeds, & In
the following poges, you will learn what happens 10 your hady aleft and heow
best 1o condition yourself for the fiying you hope to do.

SECTION



IN THIS SECTION...

Flying end the Inner Man

Condiions for Which the Human Body Waosn't Ball—Varying Weights of Asaspherc Presire ot
Diffarent AlSteder What Alinude Does 10 The Alr We Brecthe .. Pipiicol Efact of Oxypen Lock
Two Ways %0 Avold Ancris — Gaon Troubie of High Alleder—HMow ko Minkmite Them — Whet
Hoppers in the Mdde Eor during Astent ard Descert — Differante batween Postive Atceleraton
[Peative G| ond Negetive Acceleration Negotes G) o Their Reapective Poyacol Effech— What
Goverm Yoor Semse of Bolorce bn Fight —How o Imprawe Nght Yoon -

First Ald

1 Gerwezl Obiectiven — Inportonce of Amending 1o Mot Serioam Problemm Finit — Mow 1o Sicp
Beoding —How o Preven! infection— Waop of Beleveg Fom—What 1o Do About Frotheer—Haw bo
Treer Burvi — Sregtoms end Trestmes! of Shodh — Sywpioms and Treatmant of Frosrtise — Anficicl
Raspiration.— How 1o Carry Injared Perscra o Dongen of Exdount Gones and How o Protect Yoursel!
il You Detect Them

Physical Fitness and Requirements for Flying

Some Rearcen Why Fiyers Muat 8¢ Bipeciolly Fit . The Acmy's Rgeron Physicel Exomnchion for
PEQM Trpining — Compling Your Madical Marory —bmportonce of Pestre— Deteds of Daaminenion—
Saandords of Meight and Weight for Viarious Postions in AAF .. Pive Ways 35 Safegeard Your
Yiskon— Proper Care of Tooth—Wict Corprives an Adeqecte Diet

Flying Safety

Pdot Errors Wi Conne Mot Accidents . How Mojarity of Accidents Moppen—The Sersible Plats
Aninade Nowerds Solety — What the Shouider Horsess by ond Does—Proper Core and Use of e
Porachete — Hema of Emargescy Equpment the Wise Fikat Wil Hove on Hond



AND THE INNER MAN

Your Bady lo Flight
Victoey In a sky battle oftem degends on how high
you can fly, frequently on how fast you can fly, Fee
that resscm, our planes must be mace powerfial thas
the enemy’'s. Moreover, our pdlots st be able %o go
digher into the Mue and fiy more ceverly than their
focs. They must feel a8 strong,. think s clearly, and
soe a8 keeeldy st 15000 foel 0o they do at sea Jevel
Yet man was built %o Bve on the ground. Hix body
s net equipped 1o make up for the drop &= atmos.
pheric presssze and femmperature changes which
take place as he cimbas Into the air, If he s ot yeo-
tected againas them, they can ongple his ability w
fly snd even SByeatem his life. He needs spocial
knowiedae, too. %0 minimixe the terrific strain on his

bedy when he darts and dives through the sky at a
spoed of 6 or T mddes a minote,

Atmespheric peossure, = you learn when you
study serodysamacs aad metoceology, i the weight
of the air. At sen Jevel, 8 weighs about 15 pounds per
square Snch AL 18000 Seet, It Is ondy half as beavy:
at 33500 fect, coo-fosxth an heavy

Thin concersa us because It directly affects e
amount of exygen we et Our bodies need oLy pen
just as an Internal combustion engine doex. Withoust
i, the engine won't run sod we can't live.

The alr we breathe always containg the same rels
tive amount of oxygen-21 per ceet. But when we go
up i an sirglase and the Mmosphicric premure goes

down, the pressure of exygen in the alr drogs, 100
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Thix b perfectly logioal, Twenty«ne per comt of 15

pounds per square inch is moee tham 21 per cenl of
713 pounds per square inch

The latter liguee, you remonber, i the welight of
alr (atmospheric peossure) ot 15900 feet

Now, st ground evel, the pressure of oxypen in

WHEN WE NEED OXYGEN. ..

At liest, we don’t notice cxypen lack. In fact, oddhy
enough, we geoerally loel excoptiosally good Almost
Ienedistely, however, an opposite eflect appears. We
can't soe as well. Wy think loss edeardy and react more
swouly., This condition » called exyges want, o
anoain.

Anoxia mcrcases In severity i the body pets Josa
and s oxygpen. Unless the loss v made up, ous
Inds beeorne dal we o our e oty and our
susculs ntrol b poor. At 20000 [eotl, great phys.
wal wenkness sets in We may have fitx of laaghing
or € - Extreme latigue and ):-\;l.'-'-' CORne Oon
Above 200 fect. mosl ;\n,'ll lowe conectonismess
and death may follow

Thoere are 2 wuys of twipsng you avedd anexis In
altitede Sying. One iy 1o adjust the atosmpheric pPres.
MIrY artibciadly, kn--,\h;j H aboul e e 'll‘h
altitodes ax 8 3 on e ground, This has beeny deose in

promvurioed caboos, and In Sying ssins and becathing

GAS TROUBLES

Ancthor unplescant eflect of Incroised allitude and
owered atmospheric pressure o0 the body curcot be

oflset artificlally except In 2 pressorizod oabin <o
s such Sevioe, That is the pedn. sometanion neuls
which body gases cause when they expand within
the stomaad, Intestines, sinuses and middle enr. As
olitside pressure decrvases thowe gaves tend 8

-

Waredse in yolume e o 'u“ N ADS Calw jradin

when they can't be releaned

You carmot control this tendency esnutiredy bt veu

can 4o wadh o reduce s offocts. Doa't chew 20

fore ek =¥ a I‘AL;:‘. aMitude f‘l.,’ 2
wch alr. Avedd gas-preducing feods, such as bouns
cabluge. and carbonated b VTA .

.\-':l ‘ (.}_\ oS0 .:--:':. RANY oxpond when v "n",‘hcxu

r. I
%O.H AWAiamm liw

theo air b» sufficient 1o supply what our bodies need
For poak mental and phovical efficiency. we must
keop cur blood saturated with axyen o the extent
of 95 por cont. When the partial pressure of that
life-grving pas drope, the percentage of it in the Mosd

declines adwo. The effect s %0 Jower our (Bicieses
Y

maaks sienilanly equipped Mot are st 1o a lacge

exient. experithenial They are not widely used
The other way, and a moch more peactical one, b
o incresow the porcentage of axypen in the alr vou
"-‘l'-i”ll as _\-‘u l‘...?'.h l‘)\‘) Een llu!'-\ . l’ .a‘opu-al-, 5
.l.‘(li.t")l‘.\“ thios nnd that s why 20y DATe B

smpostant 20 avalon In recost Years




Pressure Goreases, ot gonsass souwtion In the Mood
ll‘l' n”uv ,",..‘\ L o » ape Al a Tow bruddles
This react) Is » lar o what happens when you

take the oo off & bottle of seda Whide the cap Is an
the dissolved gas (carbom dixicde) roemaims in ms
1w 's\"-.'n YO Fomonse the Cap you reciuce e pues
yure and bubfddes gquiekly form

Al altitodes of 20000 et or mare, the nitregen In

your body Nuids forms bubbdes, which apgoar In the

INSIDE THE MIDDLE EAR...

’\ sthireé efloct ol ey ased :.'.IY'.I’( on e !)J'f. u

sty resules osdy In dcomfoct, bul may o extremely
painful, It cocsr becauwe of prosnure changes within
the middie var, The middle ear an sir-filled bony
spoce boddnd your ear drum. A slit-3%e canal called

e E.)'.u]nuv tube. comnects It with your throat

As e aer In e middie car LA ds It !vc.-.. s N

o far ':r. BN RS YOUr T (et | AL Intey
'.'J:' W "~ '.".'-f( arns alflitede In b [ ‘ 1
(%4 t!:;nnu!uf the =iddle eae trough the Ewstachin

APPeTia VU hour & click. Th pre

tube. When Sat

sure s thes equal botwewn the middle car and the

OUiSe atmoaptere

When your plane dosconds, however, yous have %o
make an oot 3 open the Bustachian tube yourseds
‘]'-nl 'L do Iz v sualbat £, YAWE . Or .-.’A:nh{

ouer e and blosa W peanly with yoar mesath shut

This process Is called eleanring your cars [t Jets 1he
oulside alr ino e middle ear and egualizes the
pfessure again

But when you Bave a hoad cold, 1the lining of the

Bustachinn tube b always swollen. It then Bevooes

difficult or inmgueaible o cear your cars in the ww

we've descrided. Yet, ¥ you dont clear them ¢
you are losgag altitude = an atrplane, you may rop-
ture YOuUr ¢ar drans, Toerefore, den't 8y when yo

14

have A (O " you hawvwe o '!',_ VA !‘ and ciimbh

and]l deseend gradualdy
Your =

the middle car in Mighs

SO puf'-‘ﬂ! A Py Hlem similar 10 that of
r'vn'_- wid o gIve Yyou l'n_~'.--'

unbess you have & oM Then however, pressure

wes on the sinuses cause grest pain. Thal b

another irporiant rouson lor ot ying w=der such

circumslances

8.3

44 )
e a0

of the bends), o

feeling of welght an your chaest, Lghtness o pain In

Mnts ardd tianuies ‘.‘l '

) . 4 |
PRRAER A0 i s S LR TapdiSai vl

Yol Shiroat, Oor an Iicx B r Urnitatl O .
SOometimes e concitxns are called aero- bl
Remember that the ore ragidly you clunh, &
higher you : bt T you stay, the colder o
get, and the mare You exerciw at great Jeoights, £
made likely you are 10 have thow Inpvasast Laveiin

SIMOROIAR AIBITONY MERVE

CANALS

(LI LS

SSTACHUN 7288 <~



g4

POSITIVE AND NEGATIVE

-v’nnv' o an 3 |!4 . .

“":lln YEr you «'lllILO' the
ty direction. new foroes 1 Upoty yuolr by, The
nore sudden or sharp the mancwver, the greater the
el of hese [orces

You've ridden ca a roller cosotet. Remember whee
{ reached the botion of a dip and started wp? Yeu
felt s i you'd go right theough the Boor. The force
that was acting on you then & the same otte whick
allects a fiyor when ho makes o sdarp rodde turn oo
It resules froen pmsitive
pesitive G. The letter G

pulis outl of a power div
accelerstion and b calles
wands for granity

L
3
4
:

On the ground, st rest, your weight exactly equals
the force of gravity exected upoa It The nymbol
rosrumanly used to ropevsosdt this foece s 106

However, i an insde turn or palicut, the oo

fnll’t' "H\‘.ﬁ\' f..'& Aainses e " 1] | $ the

trifugal
plane .n-.ol'.:, WMOTEAsEs YOUr we ght in relation 10
oraviny. Sometimes 18 beoomes several times as mach
a8 11 '-n‘.'} s

When this hagpens the Bood is drawn frem your
hetd towards your feet Tty ellect, varying with the
amonet of positiove G, rarges from slightly impatred
hewring and Jess efliciency m e contreds o o dark-
ening of vissen or, for a short time, comglete lom of
sight (Maching owl) sod even loox of corpciommumons

Blocd varges 1n the oppoaite direction and rushes

iso your head during negative acceloration, which

CASET XA

produces negative G, Using the roller

‘-‘.-' again this is the force whieh aflects you when the

car races over 1the tep of & rise and starts down. You
saddenly feel that you have no woight st all and are
about to 8y off inlo space

A Ryer exporences this sensaton, caly W a4 moch
preater degree, when he doos a audden push-down or
potside turm, Ax the Blood is driven into his head
threds with ain s oyes feel pritly and Bulging
He may see red or even lose his sight completely
(redding oul) for a Brief thine

A person can stand 3 great deal more poaitive tan

hetalive arceieration. That s becaus s bhody s

more clastie and can ake 3 2 more room for a

sisdden extem ol YO | ”o. 2 his head can ,!'.,q\

have been hoown 1o CApericace ot e up 126

and still Live but pegative acceleration which res

s

in forces greater Lan -3 i olven fals




YOUR SENSE OF BALANCE

Do yeu know what gives you a seroe of balance in
Bigha? Paxt of 2t of course, comes {rom secing where
yos mre in relation o ground and sky. Then, there
s the feeling you Bave in your masscles and Lesdoos
when you tumm or movwe up and dews In e air,
You've heard scmecse say, aftor descending rapidly
= an olovator, "1 think I Jeft my stomach up there!”
That pemson bad no doubt be was moving doweward
though he coulda't see it happen, By similar sensa-
tioas while flying, ptlots koow jusl about how they
are moving In relation % the ground. They call it
fiying by the seat of thelr pante. That's where they
wsally feel the presture changes

\E

”~

”~

Equally mportant tn“)wt werow of talance, how-
ever, s the abyrinth or l=ser ear, This cogan con-
sists of 3 smalll clrcular tubes, called the semicirculas
casals, which are Alled with a liquid Whenever you
meve your head, the Liguid moves 0. 13 then presses
sgainat the walls of the tubes and couses the benin
o receive signals indicating your body s yolating e
a orriain Erecticn. [ you whirl around = one direc-
ton and scddenly step, you foel as I you were
revolving in the opposite directices. That's because
the fluld in those clircular tubos of your inner ¢ar b
still moving. For a moment or two, It ghves your Sealn
» talse wnpresdon. When sach smpulses are repeated
many times, &= happens.on a tosdng ship or plase,
persons aflecsed often become seasck ar alrick,

HOW TO IMPROVE NIGHT VISION

Plots must oftens fiy at night Naturully their visson
Isn's nearly as pood then s it s &= the daytine. Bt
they are able % Improve it comalderably in several
ways whivh you will find it fun to try yoursell

Flirst, accustom your oyos to darkoess by staying
in & dark room or wearing red goggies for half an
bour before going ost Into the nighs

Once you're owdocrs i the dark, doa't lock
directly at the things you wish to see, bat slightly
1o ooo side of Dern. You have a night dlind spet at
the center of your oye. The ofl.center parts of it are
bettor able to see an cbject at night and deteet its
runeSIenia

Eat foods, such as egey, butler, carrots, spasach,
and groens, which are rich s Vitamin A, essential o

good night vidon. Pilots who fly in the dark do these
thizgs. In addition, they keep thetr planes as dimly
bghted as possible at aight. They read batruments,
mags, and charts mapldly, o with one eye shut.
Finally, they wear their oxygem masks from the
grownd up on night Sghte



Every atrplane sbould coniain s Entaid kit Every
fyer should know the procgples of first ald, Learn
the ed Croes first-d methods. If an acodent vocurs
and someone by injured, be pevparod

The perwral ohjectivex of fint ald xre to:
S!np)]u.‘f "y

Sustain beeathing

Relieve pain

Privent shoek

Prvvent iedectnn

BN e B0 0 -

Atteed to the moot serious preblems first. 1f bleod-
g x cccurring, sop L If Beenthing o stopeed,
give artificial ropdsaticn 1l bosex are broken, splims

themn beef care YOou meve the ‘Y.jllr\‘d peTson

Te Stop Veading
L. Cover weund with a sterile dressing and agply
presaure

2. I this doos not stop the hleeding, elovate the part

3. I these measurex fall, apply & tosmiquet & the

widdle of the upper arm or middie of the thigh. You
must release the ssumiquet every 13 minutes for s
Joast n few seconds, degending wpon the amount of

toeding.

Te Prevear Infoction

L Apply coat of odise 10 sinall cuts and serasches
2, Sprinkle sulla powder into larger wousds
3. Cover wound with sterile dresaing

To Reliove Pain
If pain i seveore, njoct morphine i available.

First paint the skin with odise

Then thriot needle threugh the skin

Slowly inject contents of the tube of morphine
forphine relleves pain, decoreases shook, and facili
i les moving the Injured. However, nover give mor

w N e

pase 1o ey e who is unconscious, 10 a person with
a head injury, or %0 om0 wheo is bevathing less then
12 times & minule.

Freciures

1. Don't move & persons with a broken hone wnless
abaclutely nettasary

L Sglint the beoken Hmb, using bosrds, poles, o
rodled-up blankets oo newspapers

3 I the broken Booe proetrudex through the skin,
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wop the bleeding sprinkle sulfa powder Into the
wound, and cover with a sterile dressing

4. Inject sorphine, i avalahle

3. Do not sttempt %0 st the bone

Burm

L Apply bLorle cintment sulln clntment, or other
burn olotmen 10 & sterile dressing

2 Apply the deessing 10 the burn

3. For severe bunia give morpliine, ¥ avedlable
& Den't opens Blisters

She<h

Shovk fallows severe WG r\[A\‘u“f.' tractures
wd durns The danger signs are pade and clasmy
skine shallow breathing. ssd semetines nausen and
vemiling

1. Swp the Neoding

2. Keep patient warm with blankets, but aveid excen-
sive heat

1 Pul patient on his back with head alightly lower
thae feet

§. Cive him puce oxypen to Ereathe, If avallable

5. [=ject morphine, if available

Frovhie
1. Fiagers, toes, ears, cheoks, chin, and zose are most
cammoenly aflected

2. Numbeess, stiffzcoms and whithdh dacoloration are
the St pympicma

3. Wrinkle your face. If I s numb, frosthite is begin-
aing. Warm cold spots with your bare haads

& If frosthite oocurs, warm the affected pasrt grade-
.'-“} AFEATAS WATTA pasts of your [.xb such a» your
armpits

3. Never warm a frosthitten part rapadly.

G Do not rub & (rostditten past

T Keep it dry. Don'® put it & water, kerosene or any
oiher liquid

£ Cover with a sterile dresxing

P i blsters develep, do not open them

WHAT PLANES ARE THESEY
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Uscosscaviness ar Near Unconiousren

Oxypen lack, carbon monaxide pelscniing, and injury
8o the head are lmportant causes. 1f bovathing Bon
stopged, begin artificial respiration tmmediately:

1. Lay the patient on his belly with one arm bent at
elbow, face resting o Band and other ann extended
over head

2. Open his mouth and remove all foreign ssbatamcos
such as false teeth and chewing gum

3 Give M pure oxsgen 10 becathe, i available

4 Kneol astride patient’s thighs with yoor knoes
aboul evem with hix Place pelns of your hands
agaizat wnall of patient’s back with your litthe finger
over the Jowet rib

3. With your srms stifl, swing your body ferward
slowly so that your weight Is gradoally spplied over
patient’s back. This should 1akce abeut 3 seconds

6. Release your hands with suddes snap and swing
backward 10 remove all gevaure from patient. After
atout 2 peconds ropeat this cperation. Continue for
at least 2 hours or sstl] necmal breathing bas begun
7. Keep patiest warm

8 Do oot give merphine

Dengersvs Goses

Exhaust gases are pobonous. They comtaln carbon
momoxide, which is perticularly harardous, and the
Barard increases ot altitudes above ground level.
Heodaches, ssnon, ahottoess of breath, dizziness,
dizmming of vision, uncoraciomness and even death
may occur when it s Beeathed. Although carbom
menoxide has mo oder, you shosld muspect o
presence whenever you smell exhanst gases in the
pirplane. Il you detect exhaust gases or any other

fernes whide n flight, you should protest yoursel
by wenring your oxygen mask and breathing pure

oxypen.
WHAT FLANES ARL THESE?
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franipartation of Weunded

If it becomen necessary 10 move M injured person,
Imgeovise a hitter with 2 poles acd a pair of jackota
Turmn e sloeves imide cul and aert the poles
through them. Then buttcn jackets over the cutside
of the poles. You can obtain additicaal support by
usieg boards or cardboard maide the jackets. You
can also improvise litters with poles and Sankets
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AND REQUIREMENTS FOR FLYING

The physicad requirements for Might training in the

reilitary air services are ot demasding snd srin-
pent. You will undetsinad the resoon I you look
iedo (b plot’s cabin of coe of our Beavy bombers
and potice e headred-odd  instruments - conlrols,
switiches, Jevers, dials, and pages—that line the walls,
covlling, snd Hoor. Then lmagiaw you aro dresowd i a
beavy Bght sull, boots and mitiens, or in electrcally
beated clothing, with a parachute stragped on your
tack An cxygen mask with 3 bullt-in microphone
covers your face, Your eyes peer eough pegiles
Your ears are trysg to hear mocsages coming thaosgh
the carphones aanid the roar of four 1000 horsepower
engines, Imagne, mescover, that you are 6 or 7 mides
above the ground, with the stmospheric pressure
reduced by theve-fourths and the outside tempera.
ture £0 30 79 degroes Selow 2evo. Only persons In the
t--‘! ;l)\-xh!l f‘l'.'l_- -\llllflit' oncan funet nn\-”: .-I,'.|.\'
i such an cavirenment

Many persans are now besng accepted for silitary
seavice who would have been rejected previously
tocause of physical defects. However, thane men can-
not receive advanced trening. eapecially flighs train.
g, unless they ean pass the rigorous physical exunm-
ination requiced of all Myers The Anmy's phoysical
roquirements for flying are rigwdly proscribed. Unless
yOou can meet them, you cant fly.

A carelul histoey s complled of all e dbwusen,
Opecra loves, and mJunass whah you have had. Cortain
oses of (hose arv doqualifying A Flight Surgeon
who 5 [amiliar with the phywioal rogerenonts
which flyiag mposes, then will give you a physical
oxarsination

Your posture mast be good Phyaical tralning and
regular exercise will belp you attain thin. Bad pesture
which is nat correctible will disqualidy you

Your body will be examined carelully from heod
o foot. The Flight Surgeon and his assistants will
revned your pulu- snd bleoed pressure and obwerve
their PeSponse B eXeIViee Poor pliysion] cvedition
will show (tself in this 1est. They will exanine your
eyes by 4 variety of 1ests bocause good vision, schad-
g color vision, i of extreme inmgortance 1o all Syers
Your neoe, ears, tevth, throet. heart, Jmgs, aad abdo-
mens will be examined with oqual thoreughaoa. They
will make s X-tay picture of your chans and tost a
senple of your blood in the laboratory. Only the
moot £2 will be permitted o fly. Your nervous system

ard your peychologic reactions st stand up under

exacting tents, for emotional stablity & one of the
primary requirements for eficiont and sale fhing
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In addition you must conform 1o certain standards
of helght and weight i onder to fly in the Army Air
Forces. Your height munt not be Jess than 80 inches
or more than M, your weight not over 200 pounda
Hore are the height and welght requirements for
lending positions i the AAF:

ErAmisATION HOENT s ot m - pueady
For L= i

Mo W

Fghtar plet “ n

There are several conditions that affect the devel.
optoent and madstenance of & desirable level of
pliysical fiiness We have already emplasived the
importesce of regular perticipalioa = & physecal
training peogram. Othor factors that influence phys-
ical fitnoss favorally or adverely s=d oo of partaco-
lar significance 1o fyors are care of the syes, care
of the teeth, and nutrition.

Good eyesight Is always am aset. When you are
fying it Is more than an ssset Keen, clear vison s
ndispersable. You can sadeguard your vison In
several ways:

L Mmmbmhhcmlnlmunm
be introduced from dirty fingers or diety 1owels. Or
i1 tmay core [rom an internal scurce, such @ Infocted
sorsils. Have a periodic medical exanination.

2 Eat an adequate diet. Good eyesight is depend-
ent upon geod nutrition. Visamin A and riSofavia
help pretect your eyes from Infection. Vitamin A s
alse Imgortant for sight vision

3 Protect your eyes from mgury, Wear protective
goggles in laboratories whem you are emgaged i

4. Have a persedic eye examination by & physiclan
H minor troubles develep, the doctor will deteet them
varly and help you correct them,

5. Use your eyes properly. Use sdoguaie lighting
wad peoger posture whide readng or working These
metonsres will help covserve your vison by peevest.
ing cycatrain

Good 1eeth and good health go haed in band. Good
nutrithen depends upon good teeth, for withowt them
yom cannat chew properly the foods you need. More.
over, good teeth depend upon geod nutrition. The
minerals you obtain from an adequate diet strengthen
your teeth and help prosect them from decay. Cavi.
e and indections (n and around yeur tevth may
cuse you 0o lose them. They may also cause trouble
in other parts of the body. Take care of your teeth by
caling an sdoguate diet, Keeping your mouth clean,
and by making periodic viaits 1o your dentat

What cosotitules an adequate diet” Mas & what
he cata. An sdequate diet is coe which furnishes you
with encugh luel 0 moet your body’s energy require-
ments. [t's ooe with the nocesary amounts and vari.
oty of proteins, fats, cartobydrates, minevals, vita-
mina, and waler lo satafy the body's needs S
growth and repair. An adequale diel helps heep you
at the peak of health. An iradequate diet lmgains
your efficiency and lowers your resistance.

It ls Inportant %o eat 3 complete and varied meals
a day. The commen practice of skipping breakiast
robs you of energy when you need It and makes it
more dificals to satisly your bedy's nutritiensd
roguirements Soft drinks and camdy cannet substi-
tute for food They provide you with tessporary
encegy but contaln none of the protective food essen-
tiads or vitamivs. Get yeur vitamins in the food you
eat Vitwrsis pills are o poor substitute.

A good brealfast conaists of [ruit, coreal, oggs or
mwal, and bread, butler, and milk. Your lunch and
dimcor should conlnin a portion of fish mest, choese,
eppr or fowl, one or more vegetables or frulte o
green or yellow lealy vegetable; and milk. Thowe
foods are basic, Add to them, ¥ you lke, with other
dishes woch as desserts and coffee, but don™t meglect
the fundamentals,
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“FLYING SAFETY

Flying la an exacting, serious business. 1t demsardds all
your knowledge, attentios, effort, judgoent and shill
I you give it any less than your best It exacts a high
poice for your méstakes,

Relatively fow alrplane acckdents ooour as a result
of materied fallure; that ks, fallure of the engine oc
soemo other part of the plane. The vast majecity of
them result froos plot Gllure. Between 70 sad 80
por cent of ]l accidents are attributable o one or
mare of the following faults on the part of the pilet;

[gnorance

Cardesness

MNechedience

Bad Judgeecen

Pose Physical Coadition

EVERY SENSIBLE PILOT WILL:

1. Kasw the rvien.

2. Abide by the rlles.

3. Koop comatantly on the aler
4. Wi comidered jndgment.
5. Mewp phyvaally &

Half of all accidents bappen during landing. One-
third are divided ameong take<ff, forced landing and
lanling scocidents, which cocur with aboust equal fre-
quency. The rest are the result of spins or stalls,
colliséon with other alrcradt, and collision with other
objects such as butldings o meuntains

In about four-fifths of all accidents no one is hurt.
Least dangecoux are the taxiing and landing acci-
dezts. Those causea by spins and stalls, on the cthor
bazd, althoogh Jess frequest, are most dangerous

Sadety In Sight depends upen you. There arv stand-
ard practices, rules and regulations, which belp de-
feat these enemies of salety. They caly point the way
Flying s as safe or as durgerows as you make it

-~

Three saloty alds which showdd sever be
oeglected arv the seat belt, the oulder haer-
ness, and the parachute, The seat belt and
sboulder hammoss have I purposes:

L To koep you i the airplane.

2, To protect you In ease of & crash.

Faaten both of thess during all takectls and
landngs, durieg acrobatics, and when flying
I gusty air,
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The shoulder harness helps peotect you k= case of &
orash or reugh landieg. It corsists of 2 stragpe which
attach 10 the back of the scul, come over the shoul-
ders, and fasten 8 the buckle of the sadety belt in
fronl. Usiorked, it permits freedom of mevement
locked, It prevesss the wearer from being throwm
forward om erash ingact. The place’s abrugt conlact
with the ground tepds to throw the upper part of
your body agamst the lnstrumment panel o wind.
shoold. By holding you securely ageisst the back ol
the seat the shoulder harness helps protect your head
neck, sheulders and chest from injury. Experienced
pdots sy the rowtine wearing of the shouler harnoss
hax prevented sevious injuries and saved marny lives

Sheoulder Hornens

Parachule

The parschute b one of the best forma of Jife trour
sece. Never go up in the air with one without In
specting it Remember, you may have 10 jump wish
i! Make sare e ripeced pins are not best and 1that
the scal is net tevken See that the corners of the
pack wro meatly stowed, that the & or § opening
clootics are tight

Be ssre hat il fay properly. Handle it enre-
fully, keeping it clean, dry, and away frem ol sed
wced. Never fly withost It for you cant 1ell when
unexpected trouble will develog In the air. Plas in
advance for ;lluihk e rgencies amd docide how
youa will act In cach It Is wsually Betler 10 make an

L




etoerpeny Landing than 1o badll cut, if you have the
alrplane under contrud snd ¥ you can find a favorable
place to land If fire cccurs dusing flight or i seme
other emergency loroes yo to ball cut, follow this
procedure

1. Slow the alrplane 3= moach as posaible

2. Relesse sadety belt and shouldor barnesa

3 Open the canopy

L Dive out and down, head fint, keeping foot
wgpether

5. Wait $ to 19 seconds, then pull the ripeord

& Tumn your body % face in the direction of drifL
Learn how %o do this by masipulating the risors

7. Propare for landing by placing your feet togother
and sightly bending your kneos so that you will land
o0 the talls of your feet

£ Jusm bedore lingact pelll sharply down on the risers
£ At the moment of lmpaet fall forward or sidewand
into o tumding roll 5o take wp the shack. The Rell
and Fall exercise In Section 4 provides excellent
practice in this landing technique

813
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Emergescy Equipmons

A wise pllot makex certain he is prepared for ener.
peocies Before he takes off on any flight. A few simple
Vet may make a great deal of difference. In addi.
Giotr, the AAF Bax designed kits of special value 10
Byers farced to Jand o desest, Jungle, Arctic regions,
or in the ccvan. You will find how imporsant certain
Werrm are i you need them and don't have 1hem
These are casential:

e

Fire asxtingunher
Svell hend ox

Natihes is wolerproef (ortainer

. Fntaid ks,
. Compom.
. Pocket-keife.

. Gloves

. Contenn of diinking wotes,

. Emargency rations.

WHAT PLANTS ARF THESE? MNosquito nefting (i semmer).

14 18

raeh ywer ’ ' ~

N e —— 11, Sleoping bog (in winter).
- pere
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There ks & great desl mare 10 fying than sitting of the controls of on
wvirplone. And the pilot whe is tharoughly familiar with ground
operations is uble 16 hendis his ¥hig more inteligently In on emergenty
or In combat, & For every plane in the alr there must be o crow on the
ground 1o sepply It with fuel and oll, Inspect It regulorty, and keep it in
good mechanical condition. It needs suitable flelds ca which to lond and
reke off. Those Baelds must be selacted with experienced core und o
special knowladge of the requirements. Thoy must be lold out end buily
19 provide the greatest efMficiency and sofety, the beit avolioble
fadlities. Many persons of widely varied skila ond training ere necded
1o operate the sirfields after thay are bully, rthough thelr dutios ore
similar whether they are ot small civilian flelds, large menicipol ones,

or Army cir bases. Alds of moany kinds to guide and Inform the opproeching
fiyor meat be avollable and kept in order. In the eveat of occldont,

there must be fire-fighting squigment at hond and crash crews whe
know how 1o operate it speedily and well. ¥ This section of your manuval
provides you with a valeable insight inte the many end important

dotais of 1elecring, bullding, and operating an airfleld.

SECTION



IN THIS SECTION...

Alrfields

Descripions of Claws 1, Il M, ond [V Alrfieich .. Points 10 Comtider in Selacting on Alrfield Sie .. How 4o
Lay Out Ruvwurt—Varkees Swintings Used % Moke Burways ond Tosi Siipe—Tumwoy Lesgin,
Grade, Morbiegy—Maw to Lay Owt Tasl Strige

Airfleld Alds to Alrmen
Wind Direttion Morkers—How Obalrsctions Are Pointed . Aifeld Lightu Rotating Beacon, Bowndery;
Otntruction, Bunway; Wind Tee ard Wiad Cone Lights, Floodights ond Othens

Hengars
Detoshs of Variows Site Hongon—How 1o Stock Plones in One - Advontages of o T-type Hoagar

Airfield Personnel

Dwties of Operctions OMcer o Arport Mosoger « M Stafl . Dhiponcher’ s Dutint—. What the Weather
Officer Does —The Tower ard s Oporotor — Dutios of Recorder — Light Gun Sigeoh — Trottic

Potterne — Dutes of Engrmering Officer . Perviwn Sepervived by Engreerag Officer Tothnaal
Ingetier; Line Chial; Fight Chiaf; Craw Ohief, Hongor Chiaf, the Craw . 10 Commandments Which Alrfield
Visdors o Serviceman Mnt Ohey —Mow 1o Park Arcraft—How 1o Tie Them Dowa—Tasl Sigech

Airplane Inspections

Prafight bapettion—Daly inpaction— Alerficht Impecticn— 25-Hour, S0-How, and 100-Howr
bnapactiont . Engire Ovange bupectinn — 75 Mowr Aber Ergine Change Inpettion— Daldy Flgh
Inpection for Small Alplone —How 1o Chack Propelier; Engine; Landing Gear, Wings, Toil Contrnd
orloies; Fnelope — Worm Up —Mow 1o Refuel oné Ueoa Aleraft— How to Service Arfeld Fockiie:

Forms
CAA Foren for Service and Overbool - Army Form 1 (Piat Pl Outl and Form 1A (Crew Onief My

Ol Tarm 40A [for Avplare), Farm 408 [for Engimel, and Foem 61 (for Propeler) —Form 418
The Red Tog— What Fict Muat Oveck Beloes Toking ON

Crash Procedures
Manbiars of Crash Craw—What Cronh Truck Contomi— What o Crash Crew Menber Should Kaow

Asour Hia Aufleld 0nd Sumrcwnding Conntryvide; Approsching o Crovhed Plane; Likoteg the Porty of
© Plose; Getting o 0 Crovded Plore

Fire Fighting
Trpes of Eguiprent —Importont Polats 3o Rementer When Fightag on Alrploss Fies .. What %0 Do
When Feesiung Dumoged AvireM



CLASS | AIRFIELDS

1. Can acvommedate souall alreralt, usaally pri-
vately owned

2. Mave orw or moge landisg sirips between 1,30
anvd 2500 feet Jong a1 Jenst 200 fout wide

3 May or may mot have a small sdministration
‘tilding sad a small hangar,

4 Shosdd have | wind direction indicater aml o
ferco to enchoae e atrfold proprerty. 1 Bere ta
10 be right flying they should barve am alifleld
beacon and bourndary. chatruciion, and rumway
lighes

CLASS Il AIRFIELDS

1. Can aspommodate slrovaft of moderate slae,

L Have runways between 230 and 3500 foct
bong, 500 feet wide

3 Have T o more hompars Il there are lntpe
numnbers of adceraft al the adcfield.

4 Mamtain ae 1o aviation surh as wenther in.
fermation, shop work facilities, and sdditional
Lghting faclities for cight Syng

N

\®

The Civil Aeronoutics Administration
divides alrticlds Inte 4 closses)

CLASS Il AIRFIELDS

1. Are fourd at iztermodinte polnts on maln Bne
sirways and on smaller “leeder Bne” alrwayw
yviema

1 Can acvormmodate large tramapoct planes

1 Mave several paved runways, 3300 to 43500
feet Joog

4. Mave am air trafic Yower oquippod with 2-way
radio and Bght o signale badng area flood-
lightng (mrument apgeoach aystem, amd spee
ol ntrunsents for detormizing weather.

CLASS IV AIRFIELDS

1 Are found st large clties and at jusction
ponts along the arways systenm.

2 Can sccommodate twin and 4-eagine alr-
ol

3 Have several renways, 450 feet loog and
oveT,

4 Mairsais large hangars to house and repals
akreraly,

5. Have adrinistration bull@ng with offices for
sirine companies, Alrways Trafe Centrol and
cther sgeacies

€ Mave passenger facilitien wach s restaurants
ard satomelale parking lots.

1. Ussally have a separste set of buildings and
bangass for Army slreraft

9-r






In selecting on alrfield site,
here are the points to consider:

1. Areo Needed

A small wirfeld should costain betweon 150 and 200
peres. Neoardy aress, without obstructionn, sheuld bo
avidlable i cise i traflic grows and you wish 10
vxpasd the airfield al a later date.

2. Trovapetotien
Bt st be ey 1o £0 10 and from an alsficdd by auto-
mebile, s, ned otber menro.

3 Obwwimans
These are objeets that block the approsch toees of
an alefield. There are natural odstructions Bice hills
and trees, o mananade obotructions sech a build.
ings, telegriph poles and wires amoke Macks, and
Wler Lowers,

Nole: Ax'approsch soee serts at the Soundary of
an airheld and continoes 2 miles boyood vach land-.
ing strip. At the strip it s 500 foel wide; 2 miles ot
i o 2,500 foet wide.

Approach ponea must bo clenr of all ebjects which
would olelruct an airplane coming into the airfield

2

o & 20.10-1 glide—1hat 1, 20 foet forwiard to every 1
foot of descent - [roms & point 2 miles out. Foe Clams 11
HL and IV airficids, this glide mbtio is 30 10 1, or 30
feet forwnrd 10 every 1 fool of descent

A Terroin end Sod

An airfiedd must drain quickly after & rain
Chotsc:

a. An aren pot so flat wser cannot run off it easily.
b An ares high encugh in referonce 10 the rest of
the terrain to drain saturally.

Gravel and sandy solls sloord water Bke sponges
Thercforr, il can be trigped and drained from undor-
scath. Clay woils repel water. Accordingly, alrfields
bullt ca clay must be graded so thal water will drain
fram the top.

I you sedect an aiefield site with goed terrain and
soil conditions, you will save the cost of expensive
dralsage ©ysloms,

3. Winds
Runways are lald oot according %o prevailing wind

1

B ) roear APPROACH ZONK e
|
hig
: |
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i
§ “O‘ APPROACH io:l. .:‘:;;f:’:::::;i
ke e i e e et E
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directhons, determioed [rom bocal weather history,

6. Disrance Fram Orhar Alrfinldy
The conter of tae anrfel should not be Gomer Yhan
6 mides 8o the center of another, This s & mstiler of

safety. Otherwise, traflle of one aieficdd iolerferes
with trafc of the other.

7. Ovhar Teclon:

& Proximaty of chectric power, Welephaone, gas, waler,
scul sower Lines

b, Availability of construction materials such as good
gravel and sasd.

0. Prevalence of greund fogs, or sncke blown Into
the vicinity of the airfield.

WHICH OF THESE AIRFIELDS WOULD YOU RECOMMEND?

A

P




RUNWAYS AND TAXI STRIPS

Where land slopes oo abrugpaly in the center of a
Beld, tuild Lebapod runways arcund the slope.

Where land slopes at both ends of a field, batdd
T-shaped ruswayx

When strficlds are expanded to include more run-
ways, dopes er declivites must be filled In It & et

ler, of counwe, %o find an airSield site you can expand
without the neod of exiesaive constroction work,
Runwagy and landing area should not have a grade
of more than 1% per cont. Steep prades are hard o
Jodge when anding, especially ot night
Water should deam off the rvnways Immediately
and wway from Sulldings sed bargars.
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Rvawoy Surfoces
Dt runways are muddy and slushy in winter tme,
dusty In semuner. They bocome bumgy and rutted
Taxiing anireralt throw pebbles and small stones
Into the propeliorn, causing nicks and heles

Small airfields use grooe rnemways sad landisg arves
successiully where there i not Beavy traffic at the
field and where grass is Kept up well, espocially dur-
Ing rainy moaths,

Chss | airfelds do 1ol need paved runways o
paved taxi strips, but where it i posaible, betid
them, They are:

1. Xaay 10 keep free of water and snow
2 Faay on the plane mad ity andeg grar
3 sy on propeiiers

Here are variows types of surfacing wwed In run-
ways and tad strigs:

1. Sand ¢lay

Grwvel

Oyster sheli

Bitwmioous soil stabilization

Cetnent sold stabulization

Macadam

Sand asphalt

Line rock

Concrote

Asphaltic corcrets

Bitumineus surface treatments, and othors

i B I

-

Toxi Strigs
Taxi strips sheuld lead santly and zaturally from
Bangars 1o e ends of e runways Lay thews out In
soch 3 way that taxiing alreraft will net interfere
with incoming and outgoing traffo or with other
planes taxiing on and off Gw field. Where possitle,
pove them

IMPORTANT FACTS TO KNOW ABOUY RUNWAYS
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AT AN ALTITURE OF 5000 FIET, FOR EXANPLE, A
FUNWAY WHIOS AT HA UYL was
ADDOUATILY LONG AT 2000 ruaY
MUST HAVE A vivuMm ©F 2.303 faer,




AIRFIELD AIDS TO AIRMEN
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Marking of Obatrections
Obstrustions are painted throughout thelr
height with alterraie bards of intersatonal
arange and white, chrame yellow sad black,

or chevine yollow and wiite, At right they
sre markod with red hghts,

Lights
Where there is night fiying st a Seld there must be
certain Eghts %o guide palots oc to warn them of ob-
structions. Thewe lights are kept Burning from half
an howr sftor sunset to hall an heur before sunrise
and at all tmesx when visibility i peor,

L Alrfield Rotating Beacon, This is & 3dach rotat-
Ing beacon, capable of giving dight frem 2 sides It s
usually meunted on the Mrfleld administration bawdd-
ing or cm 4 beatons tower where it can be seen from
all sidex.

2. Boundary Lights. The airfeld boundary I
marked with white iights.

3. Obstruction Lights, Obstrocticos sre marked
with red lights Flashing red beacoss are placed at
the 1op of very high objects while smaller red Nghts,
wot wp at 50-foot intervals, clearly show the outlines
of the otatroctice.

4 Reaway Lights. Runways are suthaed by 2 pare)
lel rows of lights. The lights across the Janding strip
at the spproach end of cach rusway are green.

5. Wind Tee and Wind Cone Lights. Wind tees have
groen lights which can be seem from the air. Wind
comes, 200, are lighted by reflectiors (n such a masner
that pilots overbead can see e [0 the center of
the wind ccoe lightisg assembly is an obstruction
light.

6. Fhoodlights, At larger alrfields, floodlights ilbumi-
nate landing aress and hasgar sprons. They must
throw a uniform light without shadow. Frem the alr,
shadows look like Bollows in the ground. The lights
must not glare or they will bliad pilots momentarily,

7. Other Lights. Auxiliary range Ights, spproach
lights, and taxi guidasce hghts salst a pidot in find-
g o Siold or in laxiisg, once he & on i, but they sre
net found at all fields

Ancther ald to the pllet i the airport code beacon
found at large felds This beacon Sahes a green
light in code o that the pllet cam tell which alrfield
he is approaching or paming over. Large alrfields
have a call letter designation. These letters are
marked on airways maps.

Alrfledds which have standard lighting facilities
are marked “LF” on alrways maps.
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The Large Hesger

Used at Class 111 and Class 1V airfields, the large
hangar;

Provides space for large numbers of small ale-
cradt, deveral large aireraft

Houses sach eguigment s cranes, pulloys, ladders,
and other devices used in servicing aireradt,

Allows greund crews 1o woek in freedom axd
safety

1Bt 1t s costly and dificult to boild,

The Smaller Hangar
This s usually found at Class [ and Class [l airfields
although larger atrflelds sometinmes prefer several
s=mall hamgars 80 one or two hig ones.

It can house several small planes. It 8o can be
beailt at 3 reasomable cost, for it neods 2o exgossive
foundations, trusses, or large doora

Several small hangars are bess of o fire hxeard
1han one or twe big hangnrs.

You can steck small atrcraft in hargars of moder.
ate size in such 4 marser that 100 or more are housed
it coe building. Stecking conshes of tilting them en
their moses with the fusclages at an angle of abowut
50 degrees with the hangar Boce. You must exercise
care in deing this, however, 30 that propellers, en.
gines, aed bracings are not dacnaged,

- HANGARS
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T-type Hasgor

At small fields the Totype hangar ©s mest practical.
It is & series of Individual parages foe senald aircrafl.
Each garage dovetails into the next. T-lype hangars
can be extended indefmitely as more aircralt need
bousieg facilities. Since they are built to 2 aircraft
contours, you must bk the aircrafl into them
(See uatration)

Advesttages
1. Each alrplane Is boused individually.
Equipeent and persosal possesaions can be kept
the hargar

The piot renting the space can Jock his garage
when his plane s boused there oe while be is Sying.

T
WANGARS

...IIIII.-1




Operstioms Officer or Alrfield Moroger

Ouve person is i charge of an alsfield. At 30 Anmy
base he s called the Operations Oficer; at clvillan
atnfiedds be i called the Alrport Masagor or Sspesin-
tendent. He is responsitle for:
1. Proper clearnnce of alrorall
2. Bouing orders pertuining 10 local flying and the
funetioning of the airfeld
3. Coeroct servicing and mamtesssce of sirceafl
hased at the airficld ar stopping Sere.
4. Safety and discipline at the airfald

Al any tiree, within his discretion, be may clase the
fiold for flying or forhid any plane ce pillot 1o leave
the ground.

Ha office is in the operatices or adminlstration
ballding of the airfichd Al Army boaes it 3 called
the operations offcs.

The person in charge of an sbefiedd bas » stafl of
yeople, Includng cae or mere assiatants, 10 help m
take care of cperatiosal functiona

Thix »taff;
L. Actx in his place when be Is absent,
lxwpirddvmimmuudhlbw

The Diporchesr

At the dispatch desk a pilet gets all indeermnation sbout
his ntended fight and fills out his elearnsce form. In
charge of this desk s 2 Dispatcher. He usually has
s0e or more sssivtants,

The Dispodcher’s duties are t:

1. Help each piot fill oot Bis clenrnsce form cor-
rectly,
1. Presest this form 0 the Operations Officor for
cheek and approval.

X Advise the sower (see telow) of the piot's Aight
plan.

(A flight plan Is the exsential information of an in-
terded flight.)

4. Trarcmit the fight plan to Airways Traflie Comtrel
when u pllet Mies beyood the local mrea.

5 Keep a file of ptlots” clearances,

6 Keep sn mndex of Notices 10 Alrmen up to date.
7. Have avallalde the latest regional and sectional
maps, radio facility charts and periodicals of interest
1o pilots,

& Keep a doparture and arrival board, wally a
blackboard that lists the departure and arrival thnes
of all atrcraft coming Into and gelng out of the
Jocald flyng area,

The Weother Officer

At the weather ofce a pilot gets all infemation
about weather conditions Soth st the alrfleld and in
other areas. 1o charge of this office Is & Weather OfS.
cor or weather expert, He has & sall of people who
nre familiar with meteceology.

The Weather Officer:
1. Adivises the pillot of weather conditions along his
proposed route and at Ms destimation.
2. U weather conditions aze favorable, endery all
weather mformation aleog the proposed route on the
pllot’s dearance form.
3 Maintsies & detailed wrather map that sbows gen-
vral wenther conditions theoughout the coutry,
4 Kevps & file of weather soquences recelved from
weather regorting stathns
5 Maintades a chart showing winds at different alt)-
toder. This s called a Winds Alodt Chart

The Weather Offcer receives his imformation froms:
1. The United States Weather Bureau at Ghour in-
tervals. This mformation is put down on the weather
map.
2 Teletype weathor soquences obtained howaly from
weather reporting stations
3 Pilots who have just banded
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Alr Traffic Tower Perseans!
Alr trafo om a field s directed from the air trallic

tower, Responsible lor the operaticn of the tower
are the Tower Operator and the Recorder.

1. Directs all air trafe Bying i the local area of the
alrfield and all pilets taxiing on the ground.

2. Advises by radio e light gun signal whether it is
safe 10 Jand or take off, what runways % use, and
what taxi strigs %o use.

) Gives Indormation such as altivede of airpoet,
pltimeler solting, wind direction snd thme.

& Nelps pllots with radio check, and answers ques-
thoas If they pertain to the fight.

5 Looks eut for the safety of srcralt on the Sicld by
carefully sopervising trafSc.

6 Stogs all atrcraft movemest on the feld and
prevents all planes from landiag when an sccident
oocurs ar when a distressed sirplane makes an emer-
peocy landing.

When & pidot s within 3 miles of & ficdd he must
follow xll tower instructions, unless he firsl advises
the lower eperator of his intentions and obtales

approval of them,

The Tower Recorder
1. Keeps a continucus record of all planes ssriving
sed departing from the Seld
2 Informs Alrways TrafSc Costrel of degarture
times of alreraft flying boyond the local area
2 Receives from Adrways Trafie Control the arvival
times of aleceaft flylng into the area.
4 Asiists the Tower Operator wherever possible.

Trofic Putteers
When a pilot is in sight of an srfeld he advises the
tower by radic of his spproach. At hal time be may
be given landisg instructions. [f not, he circles the
fledd always Lo the kel unless otherwise butructed,
untdl be is told cn which runway 10 land. In landing,
he follows the traffic pattern illustrated below:

If an alrplane i not eguipped with radio ita palot
cireles to the Jeft, as above, until he recelves a green
light signel from the tower, To acknowledge this sig-
nal he rocks his wings or dips the nose of his adrplane.
If he receives no signal he circles, Snds the dxection
of the wind by Jeokiag at the alrfield wind indicatar,
and lands om the appropriate runway,
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Ligh* Gu= Signals

Alrcraft not equipped with radio must be Srected

froma the fower by light gun sigsals Alight pan s a
reund, opes cylinder about 1M feet boag with a re-
flector at one end. When the Tower Operator points
the open end of the light gun at an alrplane, the pllot
seen ¢ither 2 red or green light

In the daytime, the pllot acknowledges these sig
nals by meving the atlercos or rudder of his plane
At night he can sgnal the tower with his landisg
lighet

e Rght says dant hend %l-hn
b g

“Phoshing rod and grove lght
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The Engincering Ofcer
Al Army sisficlds there is an Engineering OfScor, at
coviliom fickds the Alrport Manager ussally takex care
of engscering duties,
The Engmecriag Officer is reponsible for:
1. Maintenance of all hangars sad machine shogs.
2. Maintenance of o airfield, mcdading runways
and lighas
1 brepection snd overhaul of arorall
4 Dty assiguoments of maintensnce erews.

5, Proper keeping of forms used s the servicing snd
overhaul of airerafy

Fow s -l-.nch-n Moan srfiodd:
L Do not go o dhe landing area wless you
are swthaviced to go there o are cnduciod

2. D0 ot drrre as acteoschile 0 the desding
roew withost pernimeon.

3 Never stacke on the speon or wilhizs 3
fect of azy atrplame.
t“ﬂﬁqﬂc“--m'h
bemgarn Bogn, other buildings, o pervos
are ia the path of the propelir stresm.

A Do net sttt or warm up 3n srplane when
i faces socther alrpdane.

Under the supervision of the Enginecering Oficer are:
Technical Inspector: Who lnspects aireraft to make
sure they are alrwerthy.

Ho seen that perodic inspections are made,

Line Chicf: Who supervises malnlenasce of ssrcralt
at a fedd or tactical unit,

He seen that all forms are filled out.

Flizht Chief: Who supervises maintenance crews
weoeking on # aingle flight.

He chocks alvoraft before they ate returmed to
sexvice,

Crew Chiel: Who is the Jead mochanic for the tnapec-
on, maintesance and serviclng of toe or moce alr.
planes. He fille cut all mamsenance forma.

Hangar Chiel: Who is i charge of the upkeep of
hangars sad their tools and equipmsent.

The Crew: Wha are mechanies and helpers assigned
10 & crew chief. They (nspect, service, cleam and re-
pair alrcraft,

Duries of Servicemon

When you are on an airfield, edther as ao observer or
a5 a servicetnan, you mast be careful al all times
Your le, the lives of servicemen and pikes the
condition of sircraft and equipsent, depend wpon
what yeu do and how you do it

Parking Aircrof
Park abrevadt far enough apart 20 there Is e dasger
of collisian when Dey are moved Set beakes ar place
chocks wnder the wheels. It is good peactice 1o use
both tenkes sad chocks. Alrcoraft mast be parked
only i aress desigeated by the Operations Offcer
or Alrpoet Masuger,

If there s more than a Mmile wind, tie dows
srcrall, especially Eght aireraft, which are sot In
the hangars.

This is bow yeu tie down an slrplane:

L. Drive a stake inlo the ground i frent, beyond the
end of ewch wing, and bebiad the tall,

2. Atach & rope from each stake 10 8 streng polnt
ot the place. Do not Lie ropes tos tighily ax mods-
ture may cause Lhem to shrink,
lwmuduboubymwodmd-u
b hoM e in newtral, Lash the controd stick or
wheel and rudder. I you use a clanp. antach o roge
from the clamp to o docr 10 vemind the piot %o
remove the clamps before takeol!,

4 Cover aireralt whenever possibide.

Toxl Signals
When a plot taxies a plane moar buildngs or parked
sircraft, an asdstant must stasd by to help him. Use
these standasd hand taxi sigeals:



HAND SIGNALS FOR TAXIING

THISE SIGNALY, PRELCRINED BY AAF BIGULATION 82190,
SATED 2 ASGUAY INL, REFLACE ALL FORMER TAXY SIGMALS
THEY WL BT UMD BY CREWS OF AAT, USH VING, RAF,
BCAF, AND =M

A MAGMAN with ihadk.

‘ ered Rag will meet we.

- ralt en any lonfing 1poce
‘ where the rature of raffic

demands r, He will direr
e pilet roward the toni
sgnelmes who will stond
with both oty exlended
W length above his bood.

B

THE SIGNALMAN will divect taxling
fram o pasition forword of the lef
wing tip of the sirplone, where Be
pilet con see him esonily ol The tme,

-1
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COME AMEAD

Te 1@m® timt Lgre mar wil batsen
Come Adand™ wih Nand v e
same e o e wimg b b Beweght
wvand wvd prw wrh afhe Namd o
whael W B ewiad

LEFT § TURN

TOWING. Left wing Np sigralman gives all signels 1o tretter driver,
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FULL CHOCKS

. NIGHT OPERATION

SLOW DOWN ALL CLEAR (O.X.)

Where illumination permits, sigealman will move in lighted aren ond use
cbove signals. Out of Eghted aren, he will vie Baahlights or, If ovollehle,
Lucte wonds, All sigaals some 03 above except “Emergency $9ep,” which
will be given by vretsing lights in fron! of doce.




Every alrplane ssust be inspected at certain intervals,
All ropecticns which O Army Alr Forces require
are oetlined bere. The Civil Aercaautios Administrs-
thon rogquires stnilar cnes. (For detalls, see War De-
partment Technical Marual 14135, Airplane Inspec-
tion Guide,)

Preflight Impedtion
This is made the fint thing in the morsiag, before
s aleplane is flown. 1t comaists of » visual cheek of
contrels, fwel system, and engine intruments, i
cowlings (coverings), fuel and oll cape.

Daily isspecticn
This & a detailed, visual lropection given 10 every
alrplane each day, unless the plane is in storage or
wndergeing repaln.

Arerfigh Tnspection

Made after ench fight, this is a chock of the Mirplane’s
peaeral conditicn and includes correction of sy
mechanical dficuley.

25-heur Impecian
This inspection of an airplace is made every 20 10 30
fAying hours. It includes a check of woir sed fenr
and reveals sy detorioration at an early siage.
No airglane can remain more than | month without
a 35.hour inspection, regardiess of flying tene, unless
A is in sorege or undergoing overhaul,

915

INSPECTIONS

50-how laspection
This is made between the #0th and 60k Sying hours
of the alrplane, and every 4 to 80 flying hours there-
after. All parts are inspecied % see if they are in
good comdition amd werking properly and to make
vare that the presoribed maintenance bas been dose.

100-hour Impection
This s made during every second S0-hour inspoction
andd consats of maintezance operations in addition o
those which the 30-hour trapection regase

Ergine Change Impeciion
Atrplane engines must be removed for overbaal alter
from 1000 5o 5,000 fying hours, depending upen the
make of the engine. Specifications for this overbaul
come with the alrplane,

25howe Afver Engise Chonge
This is 3 tharough mapectson which is made between
20 and 3 fying hours after the engine change.

Special Mapections
Al pecified intervals prescribed mspections and
operations must be made.

Warmings

When s slrplane & undergolng repain
or has some part mtissing. he ovew chiel
places & red tag on the contrel colemn o
wene promuizent place inside the cockplt
where the pilat will be sure o see 1. This
card tells what repales sre belag under-
tnken or what part e rmessing
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Urdaes 9 auphlace i1t im0 g thap o0 18 Wiresd 11 sl b v iget tod
o the and of emch day. This is & reguired safety prscoston.

The dady irmapacion autloned o Boin soitien is confimed 1o the b
sen, o amell, vingle sagine typo of abplase. It i the kind of abplane

The dally fight insgection detalled here follows the
Civil Aerorsutics Admisiatration's Dally Flight In-
spection Becord. Army servicemen follow the poiess
oullined in the War Department’s Technical Manual
TM 1415, Alrplane Ingeotion Guide. You ese e
either in making a dally mspection of any sirplane.

1. The Prepelier

& loopect propellier Blades for plts, cracks, sad nicks.
Run your hand over the edges of the goopeller to
fied cracks and nicks. Gravel thrown up from the
wheels often causes peopoller damage,

b Inspect hubs and attaching parts for defocts, tight-

Worning

MNoke wwe hat the ynitch & "OFF"
when you touch the propeller. But do not
triot (1 even Den, for o broken wire hag
the seemre effect s turning Se switeh “ON "
Hessonr: the ignitiens arrsngements of an
alrplane are based oo the dicormect sy stern.

You germrnly see of CAP asfields

€. Check prepeller for track. Do this by starting the
propeller and watching It rotate from one side. If it
i im track, it will make coe continuous clrcle aa |t
whirls threugh the sir. M it s out of track, it will
make 2 distinet lines.

2, Engine

a [mapect engine cowling for cracks snd security,
The cowlisg i the hood or cover that goes over an
engine.

b Remaove couling and nspect engine to see if there
are any cracks in the metor mount. By pushing geas-
by agaimat the mator, you can discover cracks. Check
exhaust stacks and collector ring for cracks sad we-
curity. OM exhaust stacks develop crncks and holes,
¢ Have mam in cockpit move carburetor beat "ON™
ned “OFF." Put your finger vp e vent 8o sec if the
valve woeks. Lubeicate if nocessary.

d. Check spark plug terminal sssemblies for clensds-
ness and tightness,

e Inspect igniton wiring sed harmems for security of
meunting

{ Cloon main fuel-line stralners. Check sedinent
bowi sed bose leading 10 bowl. In winter, chock o
oo i thern & 0 in the hose,

£ Drain small quantity of fuel frem bettom drain
and imspect It

A Cheek fuel and oil systemss for leaks, vent open-
begs, surplus el

L Check fwel and oll supply. You can check the oll
Just s you do In an automobide.

1. Chavk all bolts ard nuls o engine and mownt. See
that cotter keys are on bolts and that safety wire is
secuare

k. Turn propeller; check compression of eylesders.
L Check throttle 8o see if all comnsections sev secure.



3. landing Geer

a. Izupect tiren for defects and preper flation,

b Inspect wheels for cracks and distortson and hub
caps for security.

<. Inspect shock-abourber units. M the sbock ateccber
Bas @ shock cord, Lrogect 10 soe if 5t has detoriorated.

4 Inspect strut-retalning bolts and Sttings for se-
curty.
. Inspect brace wires for tesalon med securily,

4, Wiags

a, Inapect wing coveriag for damage, buckled ribs,
and eod bows, Check the wings both top and bottom
In Sight, 3 alrplane i lifted maostly from the sep of
the wings aad therefore this is their most Espectant
surface, Test fabeie by tapping. I it resists your
Lpping it s In good conditien, If it is rotten 3 will
give way. Check wings by sighting aloag Ge wp
surfoce from the wingtipe.

b, Inpect attachment fittiags foe security.

€. Chedk struts for security of tevminal connections.
You can do this by clese visual isspection sad by
gently rocking the wings and waiching to see how
firm the beaces are.

d. Check allervas and allecon hinges and controls
By lookizg at them: carcdully and by moving the
ailerces perdly, you can tell o they are in good order
ard working preperly.

5. Yeil Control Surfoces

o Inspect covering for damage. buckled ribs. and
Bruised edpee. Be sure 5o losk undernesth the tail
surfaces as well as above.

b Inspect attachment fatings for wecurity,

¢. Check struts and brace wires, especially ‘the tes-
miral coanections. Check above and below.

d. Cheek contred surfaco hinges. See f they work
m&umamwmha’«km
ter
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e. Inapect control cable, pulleys. Luteicate if neces.
mry.

£ Cheek stabilizer adpustment.

£ Check il whoel assersbly, If it is decmaged #
might be pushed up against the rudder, Labteicate o
rocessary.

&, Fuseloge

A Inspect covering for danage and Satortices. Get
down oo yoor hands and knoes and Jook wderneath
the fuselage.

b Impect comtrel colums assembly (stick) for free.
dom of movemnent, secarity of attachments,

¢ Inspect rudder pedal assembly and contred system
(cables and pulieys) for freedom of movement and
seouTity,

d. Check fire extinguisher and fint add kit See that
e fire extinguisher is full of fluid You can find this
out by shaking it

o. Check proper functiening of lighting system

[ Inspoct safety belts,

g Cloan all windows,

7. Warm-up
Note: Befooe an alrplane Is flosn It sheuld be pre-

flighted. That is, the engine is warmed up umil it

reaches takeoff temoperatare. While it is being

warmed, check the instruments. Preflight sl in-

cludes vissal inspection vutlined in thin section,

& Make sure that chocks are under wheels

b, Warm up and check engine eperation.

€ Test magnetos and afl tanks,

d. Check engine comtrols,

e, Check possthon of carbureter air pevheator,

[. Check operation of carburetor mixtare control.

£ Check radio equipment.

h Check: O tempernture, ol pressare, rpon, amount

of fuel, ameunt of il

L Cheek idlieg rpen.

CAP Cadets must not do this unless

they have had previous experience,
or have been given special instruction.
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Cleaning Alrcraft
Clean alrcesdt regularly 10 preserve the surfaces
nd o lpeove theie appearance. While you are
cleanisg an alrpdane you can check breaks In ribs,
deformatioves i metal structures, tears In fabrie,
excess play in flings or controds.

Refueling the Airploss
When you refill an alrplase with foel or oll, be cares
ful to:
1. Walk, stand, and sit in the right place. Alrcralt
are dosigned to take concentrated loads in caly a few
places. Learn where those places are.
2 Full foel and odl tanks caly o rated capacity,
3. Uso the proper grade of fuel, or there can be seri-
oun damage. (L 2 M planes use 73 octane gascline
caly, or the next higher grade In emergency.)
4. Ground (electrically) the tanks before Slling them
with gasoline
5 Replace tank caps securely.
6 Find out the amount of fued in a tank always by
mesasuring with a clean stick, Gages can be wrong.

&

WARNING!

D not
et @

MWW

Servicing Airfield Focilities
Haagars, fuel pumrgs and other airport facilities must
be serviced as well ar aircraft. A good servicermnan:
1, Koeps the hangar in orderly condition
2. Maiotaina grounds. This inclodes repairing fences,
clearing away rubblsh, and simidar woek.

3 Knows bhow to operate sad care for oguipment
such as fuel trucks, pits or pumpe, ofl pamipa, trac-
tors, and other machinecy,

4. Helps maintain the landing area. This work In-
cudes mowing gross, remaving smow, repairiag soft
or rough spots, and examining hardsurfaced run-
ways, taxh strips and aprons for mails or other tire
destroving objects

5 Repleces worn out alrpeet lighes

6. Knows how to do ordinary jobs such 2 changing
tires, cleaning and adjusting spark plugs, wnd clean-
ing stralners

7. Knows fire prevention methods, where the foro
extinguishers are, and how to use them.

E Knows first add.

M/

THIS IS A DANGEROUS PRACTICE!
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FORMS

Each alrplane carries u s01 of forms, These forms tell
the complete story of each Sight: whe the pilet sad
passengers were, Where they flew, 1the amount of
fuel the plase used, and whal servicing was done.,

CAP alefields generadly use the Civil Acrosautics
Admisistration’s feerns for the service and overbaul
of alreradt, The Alrcraflt snd Engine Logbooks, the
Periodie Alrcraft Inspection Report, and other forms
are available at all civil airfields. If Aroy alreraft
are wsed, Forrss 1 and LA must be kept. Army forms
are livted below:

Fform |
The pllot fills sut this form. Before takeoll Bo writes
s mch of the data as be can. For matance; his
maze, name of passenger of passengers, station, duty,
destization. Upon landing and before leaving the
cockpit, he fills in the tme entrien

e Fi

L b

s

e

4“4&\&..

Whet o Plot Must Check

]

takeoff, a pidot must check 1o soe if the air-
s properly serviced He mum alse check cor-
Instruments In IL Here is & check list used in
I type of airplane

flyirg cenitrols for free movement,

gas, ol and “S” on Feem 1A,

that gas valve is “ON."

Check cperation of both magnetos. Minkmum statie

i#”ﬁﬁig
HH

to see that engize (nstruments work preper-

"TRIM TAB" control position.
. altisode control. Place on “RICH" pasition.
£ Check carburctor beater control. Place cn “COLD"
position.

The pilot sheuld thes take » careful look arousd
the cockpit to see f everything & & arder,
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form 1A

The crew chief fills out this form sed places 3 in the
cockpit. On it he lsts the amowst of fuel and o
in the alrplane, the total mamber of bours Slown, and
the bours flown that day. I there & noy weakness in
B sirplane, be marks & red dlageasl under Status
Today. Under this circuwmnastance the alrplane cannet
be flown usdess e pilot signs the space marked Ex-
ceptional Release. When a major defect exists and
the alrplase cnrmot bo flows, a red cross s marked
i this space. If the pilot notices any weakness when
he is flying, bhe makes a note of i under Remarks

o~ Flyoble but net Iin perfoct condition,
~—4— Airplane must NOT b flewn!

Othes Farmy
Form GOA. Techalead Instruction Complunce Ree-
ord, for the airplane.

Form G, Technical Instruction Complisnce Roe-
wed. for the engine.

These forms are used when some techinical change
b made in an sirplane, oo when s engine s over-
hauled.

Form 6l. Progeller Hidocical Record 1t shows
when a prepeller kas beez installed and when It s
ovechasled.

Forsm 411 This gives all idocmation atout esch
sirplane. Every lopection and when & was made, |
what has beenn dome o not dooe, major overhauls,
defects, and 2l other data are listed on this form. The
cegineering stafl keegs It up day by day.
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CRASH PROCEDURES AND FIRE FIGHYING

Wien o slrpiene crambes o an alrfield, Sre ssast Do
coniroled sod njured alrvwen masst Do rescusd with
et speed. Te do thase thange gqebekly, sn alrfield
et Bave ot least 1 orad ok pavhied e e
nangar spren, ready fer butast dety, and 4 well

wained crasd crew

A croah cvew oonlalne

L Crem Ol Fle dirorts the crew or helps when
Qe Mthon w Sevewmary

2 Driver, He detven the trock and operates e flow-
Sehiing pangp

1 Mand bvrmen. They operate the hand lines, o

howes, Thronagh wiseh frerentingvinivng sewats e
sprayed Theoe aoe wauslly T husdd-Usewsrn 0 & crew
¢ Rewssemen, They remove Injared sr cowws from
davaged sbhorall, Thate e sy 3 rescueoren

80 2 crew, Sut where i I legoasibie 1o Dave £ e
e erew chied sevves st e of the rescucraen

The crah ireck hae

LA Crash Kt This bwlodes squigeent woed %
break v slecrall and I rescue work.

2 A FNinst- AN K2
3 Fire-Fighling Eguipmendt. Thin Inciodes tarks of

Sre-fghing st which sre eapleined under the
headiog Pire Nghting

The critical period, particularly for endongered aircrews,
is the first 60 seconds ofter ¢ fire hos broken out,
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3. First Ald,
6. Fure fighting.

W

In procaeding 10 and from crashes,
wabtch out for aircraft thot mey il be
taxiing. landing er raking oM, One
awident of @ time Is

bod enough,

1. The cirfield ond surrounding coussryside.
2. Approaching a crashed plase,

3. lecatien of alrplane party

4. Cetting Imo o crashed plone,

S —

IF YOU ARE ASSIGNED TO A ;
CRASH CREW, YOU SHOULD LEARN

AS MUCH AS POSSIBLE ABOUT:

The Airfield ond Surreunding Couvnteyride
Your craah crew abowdd have a map of the srfield
srd the country surroundiag It This map should In-
ohede roads, rivers, streama, hills and mountaies, Ine
formation as to type of cosmtry (sach as wooded or
brushy ), and landmarks, both large and small.

M you are a member of that erew, you showdd make
frequent trips into the country surreundisg the air-
fold so that yeu will keow it theeoughly. During
these trigs, mack on the map all possible ways of
reaching sy particular point. Your crew should have
practice russ 1o predotermined locatons

Approaching the Croah
When you srrive a2 the scene of 3 crash, you must:
1. Remove all members of the alr crew, I the
crmshod plane is afire, do this as quickly as possible.
If there is no danger of fire, use gremt care and 1eke
all the time nocessary %0 avoid aggravating the in-
Jaries of those hurt,
2. Look for injured members of he crew who have
jumped or parachuted,
3. Remove all nearby vehicles and atrcradt.
4. Open Craah Kit and place &= a spot easy to reach
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WHAT PLANES ARF THESE?

hart s
e
-y
I

Lecotion of Alrplane Ports
A member of a crash crew vast know how 1o gt

240 a damaged alrplane, what parts of the airplane
are most dangereus, and where fuel lines are so that
e cam cut them off quickiy.

To know these things, be must be familiar with
parts of aircraft, in particular:

1. Materials used & sircraft

2. Position of gasoline and oil tanks

3. Fuoel valves. Fuel line selector valves

4. Electrical xystems

3 Openings.

& Controls

7. Special fastemers,

& Landing gear.

. Batlerics

19, Exgines.

1L Crew pesithons in lasger aircraft

The only way % learn about adroraft s to get in
them sad stady their pearts, read atoutl them, and
walch while they are being dismantled.

Getting Inta & Croshed Abplene (Net Afire)
Owe of the rescuemen enters the airplane. The otber
helgs him from the outside. He gots in by:

L Doors or eacape hatches or, if that Is Impessible, by
:.Mlumhuﬂcwduh-um

3. Cuts a halo in the fuselage,

He mumt be careful not %o cot through cables or
conmertions that will incresse e Srv hazard He
makes & cul alosg 3 sides of & rectangle and opens
the rectangie like a hisged deor.

Inude the Alspleans
Ouce inside the airplane the rescoeman:

1. Determines condition of orew,

2 Cuots off fuel seloctor switches, booster and trans-
for pumpa

3. Removes barardous malerials such ss flares or
lght pistols.

4 Reloases wir crew [rom safety belta. He does net
cul awny safety bedts unless almolulely necessary.
Utsesapping taem s cidior and causes Jesa dacage.
3. Removes crew from wirplane careflully, especially
¥ they are badly injured Once cut of the airplane,
Be moves injured mesbers of the crew a safe da-
tance frem the wreckage and gives proespt medical
altention.

Other Factons in Croshes
1, Ground (electrically) adrcralt as soon as possie
Bble.
2 Plug beoken gas tanks with a soft wooden plug,
putty or adhesive tape.
3 Watch out for sparks. Do nct wear nalled shoes
s they will give off sparks when they come In con-
tact with metal. Rubber shoes are preforable.
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Fire Fighting

Fire-fighting equipment (ncludes tanks ol
I, Foam. A mixture of a powder aad water Sal pro-
duces a frothy mass of bubldes When this meos s
played on a fire, it forma o Blanket that excludes
oxygen and ehokes oul the flarmes
2. Carbon diexide (CO,). This & discharged a5 a
heinvy gma that smothers B Aamen. Like foom, I
cuts off B fire's oxypen supply
3. Carbea tetrachloride, A heavy liquid that quickly
formos a spray. It bs used like carbon dicxide. Carbon
tetrachloride s effective s temperatures below
freezing
4. Water, This is drected ot Bames Srough high-
pressure, gun-type noceles, or applied ay fog-like
spray. A straight blast of waler extinguishes the fire
nod 1 the sarme time swoeps away gasoline vagors
A wide fog stremmn cocls the alr acound 3 burning
airplane and the surface of the alrplane. It Is excel.
bont for covering rescue mem who are attempting o
get inxide buming wreckage

Here are some important polnts abous fee lighting:
1. Attack with the wind
2, Doax't drive fire back into the cockpit
3. Direct foam along edpes of buming lguid sed
allow It to work back until the liquid is covered

AIM AT BASE OF FIRE

4 Direct carbon diexide sad carbon 1etrachloride at
the base of the Same. Use Jarge amounts = mass
witack

A Sweep flaunes from side 1o sdde with Nghpresaure
water and slewly drive back
6 Den't mix water and foon

sipate and be useloss

, Mo the fouss will dis-
T Cool gas tanks with a speay of water. Heat will
expend and burst them ¥ they are full

£ Do not direct high presvere water stroams at fudd
burning in tasks, for they will spread the buming
foel.

9. Watch oun for flash-backs. Socretimes when a fire
is out, o spark or hewt combeation will re-igaite pools
of foel

Remaving Domeqged Aircroft

Do net move a crished alrplane untsl you put owt 2l
firew and rvesove foel. Movisg might cause 3 shaort-
circuil in o broken wire and start & fire or couse an
explosios, The cnly tSne an alrplane should be moved
duru.,( oacue 'AL‘!L BN S WeTewy ‘Aha". Mmoo
necoaary o extract 3 member of the erew,

Hefore you remone x damaged alrplane, be sure
o
1 See that removal Is coordinated with s Ak Feero
repeosentative o the amirplace is Army peoperty
2. Turn all switches to the “OFF”™ position
3 Disconmect batlerios,
& Ressove fuel. You can pump i froms aleplane tanks
directly 280 a fuel truck
5 Bianket completedy with foam any fuel oo the
ground
G Remove all flares and signals.

If you casnol remove (he airplane (rom the sene
of the accident at once:
L. Anchor It securely
'_’ mu\- 2 gnani over 1 o |lh et nn‘a-kl'l) ’h an
fres that might start wp again and W stop any
ampering

After an adrplane is removed;
1. Look over the entire area of the ersah for Tl
and oil that wight have seeped Into low areas

2 Carelally burn all fuel oo the ground



HOW TO FIND YOUR WAY IN THE SKY

The culmination of everything yoo' won lq&n ohowt avietion comes when you
climb inte en airplane and start te fiy y'-o o defimite dostination. et your
knowledge of fiying will bo mowninghtss wnless you know how to fmd you way
cm'hoh«“ﬁoowﬁ.l,h;ul’ﬁtodm”uuym.mm.a
the corth 10 another by « M"Mo is colled navigetion. + This section of
your manual o xpleing The 'luu/dnnnh of eeviel narvigorien and discerses
cortein eids which, MM corredtly, halp you navigote on oirplone. Ameng
mmm.Wmumommv. It is lie essemtial thot

you know hew 0 on"'o’o"oho scurately, and knaw the relationship betwean
time and distence. xin ardor 10 be able 10 iy The shartest distance between
rwo mcsnmﬁb'smmmhocmmwmmddr.
YOU st master !h{om ol your navigation aids. Remember above oll else to uio
Phem coretiily end accerately.

)
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SECTION



IN THIS SECTION...

Introduction to Navigation
Novgoton os You Areedy Know B Navigoting o Seo —Nuvigotieg o the A .. Questions %0 Ak
Yourielf Sefoes Beganing o Trip By Ar..Selecting the Shortent, Quicket, Sofeut Roste

Maops and Charts

What o0 Mop hh—How Mop Mohen Pt Curerd Surfaces oo Flat Paper—The Lombert Contormed
Sectiongd Ohart That Aviatars Uie o Best Featres of B %cale of o Lembert Corformal - How

s Ohort Helga in Aerial Navigaton—Finding Your Ponlon o Terms of Wersedting Siveets —How
Menidomn ond Porolioh of Lonteds Boreniie Them — Mow Meridiom Are Nuocbered - Mow

Poroflehs of Lastede Are NumBered — Expravrg 0 Poation by Lathude ond Loag hude — Dvinom

of a Degrec—Locoting Your Exott Porlion on on Aeronadtol Chart—Maw % Fad Mocer o e
Grownd When You've Lacered Them on @ Ohvart . Ohant Symboh for Terrain Faothures - Cortour L
Orvart Symbok for. Woser Feateres; Cateral Facturer, Alrflelds; Ughts ond Beotom, Fodo Statiom,
Obatrictom — mportance of Hoving on Up-%0-Date Oran

Direction, Distance ond Time

How 46 Meosers Distonces on 0 Chart Meciering @ True Coune—Haw %o Uhe the Provracior —
Determinng ‘What Guadront Your Course b in—Esplaineg e Mognets Composs—Mom 4 Determine
Compom Course —Relotion of Sen's Passage 10 Tume - The Lorti's 24 Time Zonet - Why Armen

Mt Express Time in Hours ond Time Zone o The 24-Hoer Clock —Mow 1o Exprems T in Terms of
Anctar Tiwe Loce —ternofional Dote Line —Semtet Tobles end How 10 Uie Them o Mow 10 Lhe

e DI Noviguten Computer

Elementary Navigotion

Maw Av Currents A¥ect an Alrplone’s Course—How and Wiy 10 Dvaw 0 Wind Trasgle — How

33 Determing Your Compens Neading, Trve Heading, and Magmtc Headeg — A Proctical Probilom In
Aenal Novigation



How do you mavigateT How do you fad your way
frem one place on the earth %0 ancthor? Arawer the
question yeursell, Whes yoz go from home to school
you fellow the same street you have followed ever
snce you started going to school. That street helps
you find your way, The street sipns om every coener
tell you thad you sre on the right street. You recog-
pize familiar paths acress vacant bots. You ace navi-
gmiing every day, and these farmdiar landmarks belp
you fAnd your way.

When the caplain of a Soat starts out across the
oceass for Eurcpe or China or wherever he may be
bowad, he has to zavigate to get where he wants %o
p> There 220 2o strewt signs in ©e middle of the
ocean 1o help him There are ne poths scross yacant

lota. And thero arv currents k= the ocean that cause
Eix boat %o drift

But beats cross ocvans every day. Ther don't gt
oat becanse the cagtain and his crew have ways of
savigmting. They wse the stars and the sun and they
eow how the occan currents are affocting their
boal. They have certain aids that they use to replace
the street signs. They know where they are golng as
they crom the ocean Juat a2 you do whes you go to
school cach day, becazae they are just as familar
with thelr alds as you are with yours

In the alr you bave a dferent peoblem. You are
il trying 10 get froms one place o asother and you
Bave 10 use alds w do i The difference Les i e
type of aids you use. The sirman (asyone who fies
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s called an alrman) uses some of the alds you wse
in traveling around oa the ground, and he uses some
of the akds e ship captaln uses In traveling over
the ocoean. But he also bas some additional ones

The sirman s 3 combination of alda. Beloce
you can do this you must know the best way of
udng these adde There are theee things you
st think abaut bedere startiag on any alr ip
They arel«

1. What s the shostsst way % get o your
devination?

2 What s e quickerlt way 1o gel o your
destnation?

3 Abeve all what s e safest way 9 get o
your destiration?

71 Wakes soeme Drinking 1o figure ot Do shartes
quickest, and mafest way o go 0 a pacticular
plase, bt you mast do it! Dom't stast ussil you
have thought it over carefully

Here Is something % remember, Distance 't
always measured in miles. In the alr, distance s
moavured in tertrs of tUme-hours aad minutes. The
quickest way to ged 1o a destination is the shortest.

Be sure 10 choose the safest way 10 your desting.
tion. I you select a dangercus rowle you may never

get there. Piek the safest way you know, 1f there Is
a railroed tusne]l Brough & mountaln between you
s=d school, you might save time by goaing o and from
school through the tunnel. But the trains dom't al-
ways run on Gme, and If you staet through the tunnel
you maght get caught in the middle. It is safer 1o go
around $e hill Therelore, you do so. 1t sakes a Datle
moge time and 1 s a preater distasce, bt you knew
It is a saler way to pet ere

When you are in the air you don't have 1o worry
phout tunnels, but you do have (o woery about cther
olwmacies. When you plan a Sight you must aveid
mountains and go around bad weather. [t may ke
you longer 1o get %0 your destination, bul yeu will
be mare sure of getting there.

You plan your flight with the adds you Bave. Afler
you have dove this sellipontly, you start wing
those sids. Bt before you can use any aid you st
know what it is asd how it cam serve you best. Lel's
dacuss these wids cne at & tme. First, you maat know
what a chart & and how 1o use it



A map 8 8 represcuaisticn of a poction of the earth's
surface ca & sheet of papor, The carth’s surflace i
curved The paper is flat. It is &fficult 1o take & por-
tiom of 2 globo and fAaticn it and still keep hings in
thelr right relation 1o each other.

You can appreciate this better If you recall what
bappesa when you take half an orange peel and peess
it flat. It splits ot the odges and creanes in the center,

But the map makers have figured out wags of
flattening » globe without greatly datorting the out
lines of the continents or cosat lines. Since this isn's
2 course In mathematies you don't have to Jearn how
10 build these mags. You ondy have 10 learn how w
vise them

A map which s prepared for pavigation is called
» chart A chart that is prepared foe aerial navigs-

e = FLANGALD €1° = = =
—— - GTANDARS 33° - -
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ton i called an meresautical chart, Since you are
stadying aerial navigation you will use nercamatical
charts only. The most commen one i Lthe Lambert
Conformal sectiomal chart.

The Lambert Conformal chart shows the susface
of the earth as i i wore the surface of a coce. That
s the way It makers construct this type of chart
The cone Intersects the globe along two lines, called
the standard paralleds. The standard paraliels are
X degroes and 43 degrees north Wtitede, and 3 stase.
ment of that fact s priased In the wypper right-band
curner of the chart. The area between these parallels
s regresented with o minimum of distortien on the
Lambert Conlormal-that's the impectant valoe of
this chart

Lombert Conformal Chart

Why do most airssen use the Lambert Confocmal
Char1? They have many ressoss. Here are a fow;

s = Be wuy map mehors barslor o partas
o e owrend seripen ol 5 giehe e Be B
wesos o 5 et




L It choely resembles the carth o you o0 il o
a glote. The meridians point soward the pole om this
chart just as they do o the globe, Look s your chart
Compare the meridiass on the right side of the
chart with the edge of it They are not yarallel

The paraliels of atitede are spaced egually on
this chart, just as they are om the globe, and slightly
owrved, 100, Look at your chart. See how the parallel

at the top of it curves in compariscn with the straight
barder.

2 You can we the scale st the bottomn of the
chart %o seasure distances axnywhere om It, because
# s a2 constant scale

3. M you draw a stralght Bae between 1wo poings
on this chart, that line represents the shortest dis.
tance between these two points on the ground




4 This chart bas lstle distortion. The land areas
and water areas all agpear on it In correct propee-
ton

Decause the chart approximales the correct pro-
portion sad Jecation of festures on the enrth, you can
recognize landmasks froes e air. This makes &
weal for the type of work the airman has %o do

The particular type of Lambert Conformal which
you wWill use in this course is a sectional chart This
ehart Is so constructed that 1 i=ch on it s egual to
approxiselely 8 miles o the surface of the carth
Actaally, the scale is | inch cn the chart to 500000
inches on the enrth's susface. That's searly 8 miles
The scele of a chart is always peinted in the upper
right-band corner. Always check the scale you are

ussg
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Why should you always use the Lasehert Come
formal comtrocted to this scaleT Because the scale
b large enough 10 make the landsarks show up
plainly, yet ssall esough so that it covers a large
arva of the carth

In your CAPC course 1his is the oaly chart you
will use, 30 always cheek the senle sl the upper
right-hand corner Lo make sure you have the
preper one.

The chart i an add % serial navigation becauss:

L It Belpe you find your positicn

2 It helpa you find the distance between any two

palnds

3 It belps yous Sind direction
Each of these advantages Is tmportant all by Hself
s> they are discussed separately,
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locorian

When you are Lzying 10 locate a friesd in a strarge
tovwn you waually go Into 2 drug store and reach him
by telephone. You try %o explain where you are »0
he can tell you how %0 get 10 his home. You tell him,
for instamce, that you are @ Jones" drug store. If he
dossn't know where Jones' drug store Is, you bave w0
give him better direetiors. What do yeu do? Yeu go
out 10 the corner and look at the street siga. The sign
tells you that you are on the comner of 22nd Street
and M5 Avenue. When you give your [riend this
mlormation he knows exactly whete you are and
tells you in detadl Bow 1o get from there to his home.

Why does he know whege e corner of 22nd Street
sd 3th Avenue s when he doosa't know where
Jones' drug store IsT Becawse there s oaly one
cormer (n the whele clty where 5th Avense crosses
22nd Streed. In most Lowns the strects run noeth and

sowth, eot and west. If they ace parallel to a rives
or some prosninent landmark aad are nunbered from
that peint, # is ey 10 tell where 22nd Street s It
o 22 tocks from the river. Streets running at right
angles %o one ansther actually form a system of co-
ocdinates. By naming 1wo streets that indersect, you
same & dofinite corser

The captain of the boatl wants 10 know where he &
all the thme, yuot ax you wazt o krow where you
are a8 the time. He can™ look wp at & atreet aign
It Isn't sefficient for him % know that he & in the
Atlantie Ocean between the United States and
Eurcpe. He has 10 know his exact location in the
cccan. By using the avalable alds he Snds the geo-
praphical positicns of his boat and expresses that
podtica by coordisates. These coordmates are dif-
feront from the ctes repeosented by intersecting
streets but, like them, they are found by the inter
secthon of two lines runmisg af right angles



Whes you go wte the alr you have the same peob-
fovs ax the captain of the boat It lan't sufficient for
you to know that yeu are somewhere between the
Mississlppd River and the Allogheny Mountaine. You
wand to know exactly where you are. You oan find
your position over a dednite landmark by referring
to your chart. Expeoss this pesition by wsing the
Istitude and loagitude system of coordinates

This bn't hard to do. Just an a river may be the
starting podnt for numbering the streets o 8 town,
there Is a starting point for sumbering the meridians
and ansther for numbering the paraiiels of latitude

dalold

v 51 &

radecdactaglese

LONOITUDE

Groenwich, Exgland is the spot where the number-
Ing of meridians begins,

Starting with the mersdian which passes through
his point, we measure loagitude. Fee this purpose,
each half of the carth is dividod 8o 190 parts Each
part s called a degroe and b desigeated by the
sign *, From e Greenwich meridise westward to
Ihe meridan exsctly opposito it on the other side of
the earth there are 139 degroes and from the Green.
wich meridian castward to that same peint there are
180 degroen. Meridans are drawm through each of
these dogroes. and they are called degrees of loagi-
tode.

There are 180 degrees of west Jeagitude and 180
degrees of cont longitude. Since Greenwich & the
starting point for numbering these meridiasa, you
express your position by saying, for instazce, that
you are 45 degrees west of Ceownwich, or you are at
45 degroes west losgitude,

Now Jet's consider the other cocrdinate, lativede.

107
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LATITODE

The disance slong sy meridan between either pole
and the eguator ¥ divided Into 80 parts. These parts
are alwo called degrees. Om a ghobe or chart they are
indicated by lines paraliel 1o the equatee. Siece the
equator iy thelr starting peint, Bey are numbered
from there 10 the pole. No matier where you are
on 1the earth you are oo o parallel of latitade, which
s what this coordinate Is called. You can tell the

07 NOE™
- wast

paralled you are on by countiog e number of
dogroes ¥ is north o south of the eguator. I you are
north of the oquaior, you describe e point aa belng
» many degrees north. If you are south of the
eguator, you describe 5t a8 being 50 many degroes
souith

The entire earth s thus divided iste & system of
osordinates just like a wellplanned town, The
meridians run noeth and south snd the parallels of
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lstitude run esst and west. Find which mendian you
are on, then find which paralle]l of Lattude crosses
that moridian at your position. Asy place you may
be Bas a meridian and a paraliel of atitede runming
through 1. Therelore, you can always expeess your
position i degrees of latitude and longitude

A degree s further divided 1080 §0 pasts. Each pant
s callod a ménute, There are 0 minutes in 1 degree
The degrees are beoken down this far 30 you can
expross your pasition more accurately. By express.
Ing your position In degrees and minutes of latnude
nd bagptede you can come within 1 mile of being
exactly sccurste. If you seavure these cocedinates
carcdully you may express your position even moro
exactly—within a hall mile or ovem a quarter of a
rrile

Messure latitude and longliede carefully, To
read your boagaude, iy & ruler or some straght
edged Instrument neeth amd south over your pesition
om the chart. Be sure the ruler is exactly noeth and
soulh, paraliel 10 the meridiam. Now, read your
lsagiude where the ruler crooes 2 parallels of Lati-

AN

-
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MEASURING
LONGITUDS

MEASURING
LATITUDS

tade. To find your Ratitede, use a poir of dividers to
measure alng the reder. Measure up o your poss-
thon from the paraliel bedow it Then, measure off
that distance aloag the nearcst merifan and rend
your lativnde. What you've done b to Bnd which
erian ssd which paralled of latitade intersect at
your posilson

Retemaber, an expoonios of your pesition by co-
oréinates dossnt measm & thing unless It s exaqt
In fact carclossteon is miskeadiag and dangerous,

Now that you know how o express your position
by latitude and lengpitode, how do you find your
pesition from the air so you can use this knewicdge”
Your chart describes landmarks sech i mouniniss,
rivers, touns and roads. Recognice » landsark 45
rectly beseath you Faed s landmark o your
chart Then, describe s poaition tn latitude and
loagitude, The courdmaties of your position are Gw
same a» thoow of the landmack becauw yoa amre &i-
rectly over it

Your chart doosn't have a pictwre of 2 fowm, a
rilroad, & mosntsin, or 3 wates tLowew, howerer



There are symbols oo your chart that resemnble bat
&2 not plcture the landmarks represented. They are
exagperated In e s you can casily find them oo
your chart, You must Jearn what each symbaol rep-
resents. Onoe you have learned these symbols you
will recognize the symbod for » 1own of & cettain
sae, for Instance, and identify the 1own frem the
air. You will recognine the sysabol for an airfield and
then Mentily the airfield Irom the alr. There xre
many landsarks which you will see from the air
that are not shown on your chart. If every landmark
were indicaled ve it e chart would be all cluttered
wp, M comtalng only the information that b ool we-
ful to you.

Laok at your chart

Terroin end Water Feolures

The first thing you notice s the collors. The colors
are various shados of green sad beown These colors
sl you how high the terrain Is sbove sea level. Res
member eoch color regeesents an altitode range of
00 feet Yor Instarce, the darker shade of green
represents altitudes from sea Jevel theough 998 feet.
A Jecation shown (n this shade may be any beight
frem 1 1o 1000 feet.

The next moat prominent feature of the chart s
its comtour lines, A comour repeesents an issaginary
2o on the ground deawn through every polast which
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is the same height above sea bevel The varied curvea
of the comteur line revesl the shapes of ridgex, val-
leys, camyona, Blulls, snd other details

Any ccalour is the intersection of an tmaginary
barizontal plane with the suzface of the terrain, Pig-
urex 1 and 2 llustrate this A sandpie 5 feet high
stands on a paverment, An maginary plane passes
through the sandgile at a height of 2 feet, You are
seeing 1t from the side and fromm above, As you look
down om the saadpile, you can readily see how
contour Bees are formed.

Bodies of waler are emay 1o soe from the alr. They
are socuratoly represented oo your chart ax %o shape
and sire,
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Colrurel Features

Many man-made features can be seen and recogalacd
from the sir. These features are oalled cwdtural
foatares

Towns and citles are the most promisent mlmnl
features

Only the mere promdsent paved roads are shown
on your chart. When you see an unpaved road (rom
e a7 it does not seem %0 have the same cloan, gray

sppearance of 3 paved road,
Railrvads are wore difficult to see from the alr
than roads. They usually ook Nie dark ribbons, and

Coes ond Towm
O Less than 1000

Qmmmum-nw)

Highways and Railroads
— 013 A e Heghway
Secondary Highweys
s Railiond (sne track)
b Two or meace hrocks
- —— — — Abandoned
— L p— W Punes]
et Tralloy

the maills thomactves are seldom visibde

Miscellammous cultural features are always shown
i black.

Featares which present a menace 10 air travel are
always shown In red.

Provinest transmission lises may represent 3
hacard 1o ale traflie; theredore, they are shown In red

Pipgclines are impectan! becauswe you can see from
the air the right-of-way scars made for them

Derricks and oll storage tanks are represented by
symbols placed approximiately over the area coverod
by the derricks oo tanks. The symbol does not tell
you how many there are, however,

(:) Race Track

‘ Farest Kanger $%ation
y Quorry or Nine

' Cout Guard Saation
@ Lookout Tower
E Ol Well
: .... Slorepe Tanks
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A Ofatructicns
480 (Height above grownd)

S

Airfoelds

Alrfields are shown in red becaase they are of prime
impeetance 1o the srman. Their sltitude above sea
Jevel & priated In slanting red figarea

The letters LY near an airfield mean St it has
lighting facilities and it is safe 1o land there ot night.

O

Army, Novy, o« Madne Field

Cammaercial Viald

Oepotment of Commerce
Imtermediets Field

Marked Avrilisry Field

Seoplane Bose (with ramg, beach
and danding focditien)

Anchorage (with refusling end
vivel horber fadilities)

Ancharage (with limited
facilinas)

Naoring Mot

{
<
+
@
I
b
-
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Lights ond Boocom

Lights and beacons are shown in red oo your chart
becuuse they are mportant axds o navigation, There
are several fypes of beacorns:

1. Retating beacons are spaced about 10 or 13
miles apart and foem & light line that connects prin-
cipal cithes and wwns. They sweoep o beam of bght
in a circle 6 tenes every minute.

2. The stationary bescon flashes in one position
caly.

3. Some beacora Bave red code lights that faah
€ times per mioute. The code b marked oa your
chart under the beacon xymbeol. Yeu can see the code
when you cross the BEght Ene or Sy parallel to it

When the flashing code light is green it messs
there Is an airfield there with night landing facilitien

There wre several combinatiors of Eghts and
beacons

"

Fototieg Deacen

Rotreting Beacon
[ swerra gyl

Rerating Beacon
laih Berhing codn beminn)

Flashiag Beocen

Flashisg Code Beocsn

o
*
@ Marine Nevigstion Light

fodie Stations

There are varioos types of radie stations and you
can wse them all to help you find your position, Most
sirplanes have equipeent that will help you do this
On your chart the symbols for radio stations are also
= red because of thelr importance,

27N Redio Marker Bescon
Q“-—-l - R e



An ebstruction likely %o be dangerous 10 sir traflie
is marked on the chart by a red inverted V and a
numeral represonting the height of the obstraction.
Remember, this numeral sells you how high the ob-
sruction s above the elevation of the growad. If e
growsd cdevation is 4000 (L and e cdatruction is
marked 1000 (1, that means it s 5000 & above wea
bevel

A resinicled area & an arca over which you must
mainiae o certain misimum altitude, The figure
shown en the chart tells you the minimum altitude
10 ediniadin,

An mirspace reservation s an area over which
fisght is Secbidden

You must learn what all 1hese symbols repre-
=ent and them be able to recognize the landmarks
and navigation alds from the air.

Some prominest landmarks charge from time to
time. Lakes are formod by newly btaddt dams. New
rowds are buill. Towss change in size. The chart
makers bave o keep your chart up-to-date, and
they do their best. But they can't publish a new chart
as often as landmarks change Secause i1 bs too expen-
sive. They do tell you when your chart was pub-
labed, howover. The date of pubiication is printed
= rod In the Jower Jelt-hand coener. Always use the
most recent chart available,

You now know how 10 express sny posithon by
latitude andl longitude, and you know what the chart
nymbels vepresent. Il b imgortant that you know
this. But when you Jeave your departure point you
st also know how far your destisation s Your
chart helpe you determize dimance,

Ainpace Reservation
Q o Dunger Ares
meked O
Hegh Explasive Ares
Usmorked 6

=T T——T—— Pramiseat Traasmission Line

- D L Lines of taquel
“ Nagnetic Vanatien

ave=""

You mearure distances in miles o your chast, and
the mile you use has 5230 £, in it This Is » statute
mile. There s a scale on the bottom of your chart
that helpa you measure distasces. Use this scale
anywhere on the chart, hat be sare to measure dis.
lances sccurately.

A tig advantage 0 you s measureg distances on
an aerorautical chart is the fact that you By from
one place stralght 10 anether. You don't follow the
twists and turms of a highway. Just messure the
straight line between depacture and destization

Now that you knew bow to use your chart, you
have mastered the use of one of the aids to alr navis
gation. This & the single most importast ald yow
have sxd you mast use it accurately,

Draction

To get to your destination you must also know which
direction to take,
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You don't worry about the directhon yow are travel-
g when you travel on the growd, because you oaly
have to follow a street oo a road, read the signs and
follow the arrows. Directica Is taken care of for you
The reads lead o where you want 8 go, so yeu fele
bow them

The captain sad crew of the boat don™t have any
roaeds 10 follow across the cceans, so they mut we
sotne other toeans of taking the right direction. They
uwe n compass, which is a direction-finding bustru-
ment.

The sérmas has a problem similar 8o that of the
captain of the boat He can't fly down & Nghway,
reading arvows and signa. So the airman uses & coms.

Compass
Rere
pass also. He calls the directicn between his depar-
ture and destination his course
How do you measure your course” The sirman
expeesses directicn m degrees measured dockwise

from true morth, Tree north In B0 direction [roem
any point 1o the geographic North Pole

Yeu remember that every clacle has 590 degroes.
A cirele mndicating all directions is called a compass
rose, There are compass roses oa the chart you are
using.

When plassing yeur flight you first draw a line
between the points of departare and destination.
This line I called your true course. To mwasure the
direction of this course you ae a protractor, which
is hall & compass rose,

Place the index of the peotractor over a meridian
and along 3 Eze you waat to meavare. Read the di-
rection of Be line where the meridian cuts the pro-
trwctor. M your course i» eastezly, read the figure on
the protraetor as it Is. If your course is westerly, add
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180 degrees 10 the roading you get ot your pro&race
tor, Always wse the meridian half way between yusar
degarture and destination points ca which to meas-
wre e course between thow

Remember: Always sdd 150 degrees 10 the read-
ing of your protractor when you have a westerly

Pick out any position ca your chart and express
that pesition by lattude and longitude. Frem that
position draw lines in several directions. Starting at
Roeth, which ia 0°, seasure the direction these lines
are pointing from your position. Express these direc-
tions or courves (n degrees from 0° 10 380°, dockwise
from North

Whenever you mesouso 4 course, remember this
sienple diagram:

The first quarter (or quadraat) & the ¢ -W°
quadrant. the second, the 9)° 180" guadrant; the
third, the 180°-270" quadrant. the fourth, the

V0" 350" quadrant. If yeur course lime Is s the
first quadrant the course angle caanot exceed 207,
It it is in the second quadrant the aagle must be
between 80" and 150°, If the course line s In the
third guadrant the angle st be between 150" and
230", 1l the course line ix & the fourth quadrant, 1he
course axgle must Be between 270° and 360°,

Keep thix diagram &= mind You ean glasce at a
course limo, determize which quadrast it & in, and
catimate the approximate course asgle. This will
help you eoliminate large mistakes In messuring
Corae.

The compass that alrmen we is 4 magnetic com-
pass, [ts princigle and purpose are describted in
Section 6, “What Makes an Arplase Fly" It & an
aocurate and dependable matrument in the hands of
the pilet oo savigater who knows bow o wse it. But
it is subject 10 two typen of errors:

1. Flight errors.
L Isheorent erroex

Flight errces are not discossed In this section, bot
are described in Section 6

Iaherent errors must always be coasidered. They
are:

L Varation
2 Devistion.

Variation i caused By the fact that the needle of
the magmetic compens points 10 the earth’s magnetio
pole. Unfortunately the magnetic north pole of the
earth s not = the same place as the geographic
North Pole,

You have just leamed to measure your course
from troe nocth, Your compass, however, gives direc-
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ton from magnetic noeth. The angle o difference
between these two directions [rom your position s
called variation Because of the way the ourth &=
made, this varistion s different st diffecent places
on the carth

¥ind the amount of varlation of your flight area
om your chart. This Is shown by heavy dashed lines,
called lsogenic lines, which connect points of equal
variation. M you cross several soch lines in one
flight, Ggure the aversge ameunt of variasthen and
use thst Sgure.

Varistion is cither caverly or westerly, Apply
variation to your true course. Add weaterly varia-
than; subtract esaterly variatica. True course coe-
rected for variation Is called magnetic course.

Deviation Is the compass error caused by the
nearty magnetic sources In the alrplane, such as the
proximity of ron parts and the electrical current in
the radie or edectrical systems. You will fnd the
nount of deviation of your compass on a card
installed on the mstrument panel [t is called &
compass card

Apply devaation, as it s indicated oo the compass
card, %o your magnetic course, Magnetic coune cor-
rected for deviation i called compass course.,

A compess course i the course which you st
steer In ocoder %o compersate for the two Inherent
CORIpARS ETTOMA,

True coure = variation = magsetic course,

Magnetic course = deviation = compass course,

Here s an example:

Your true cournse s 275", Varatiocs of your Sght
aren 3 T'E. Your compass card Indicates: For 270
steer Z73°.

Te0e, COMrat.scsscinsasansdidte
Magnetic course .......o.... 268"
Deviaion .......... o dnayA +3*




1016

Time

=2

\:

| — -

. - . —~ -

From early days man messured Uime by walcking oo rofation is called & day. A day &= this sezew In
and notirg e movement of tho sun acrom the »ky cludes Yoth the time of daylight sed darkness. It s
He drove 2 stick Into the ground and obwerved that livided o 24 hours. Each hour s divided
iy dadow moved st the sun crossed the heavens N0 minsites aad 0onas
We now snow, of course, that the apparest mve Al am Jeade On the carth when the sun is 'n‘iu_-\?,
neat of e sun Is caused by the retatom of e enrth o s Gally e eroes the sy 1 s Doon or 'i‘.“l_\
arcund its axis. Bt sinee the sun sevmis o uve (12 o'cdock). Twelve bours bedore, when e sus wi
arcund ws, we aBall pretend Bore that it is actually exacily opponite, on the other side of the earth, the
dotrg »o day stazted for this particular place, Twelve bours
The period of tiowe £ takes the sarth %o complete afror sadd-day, the sun, having completed a clacle, Is

v:u&-"

SEW DAY 20T TR STINMY
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again oxactly opposite the spot of which we are
speaking. It s now midnight there and a new day
s about 1o begin,

All people co the same meridian, regardless of the
latitude of their position, have the same time, They
have noon and theredore every other hour of e day
# the same time. Butl remember, this is true only
of peogle on the same meridaan

For instanee, when it is 12 o'dock in West Palm
Beach, Fla, he clocks in Charleston, 8. C, Erie, Pa,
ard i Parry Sound, Necthern Onlario, also indicate
12 o'clocie. That s because these places all are Jocated
along the meridian of 80* west losgitude.

On the othor hand, when it is noon for the pecple
who Eve on the meridian of $0° west bongitude, ac-
cording to the position of the sun it i not yet noon

for those who live st 82" west loagitude. That's
because it takes the sum a certaln amowst of time
10 travel the additicnal 2 degrees

How Jong does 0t take the sun 10 travel this S
tance? It completes a circle in 24 hours. Every circle
has 358 degrees. Therefore, the sun travels 15 de-

mdlmmtudcnwybur.dl&”m
4 minutes

0.7

Accordingly, it willl take § minwtes for the sun
cover the 2 degroes of dstance betweon 80° and K2°
west Jongitude, When it's neom at 58° west 4 b 8
minutes before noon a1 82° west,

Accordiiag %o the movement of the sun, no twe
places east or west of each other have the same time.
For practical reasons it was decided 10 establish time
rones, These are large areas within which all people
set thelr watches 10 the same tme. They use the
tme of the mersdian passing threugh the middle of
their 2ooe. This meridian is called the standard
mevidian of the respective tioe pone snd the Lime
that & used in the eatire xo0¢ is called standard
time, It & alwo knows variously & 2one time, mean
time, wed eivil time.

Twenty-four time rones were eatablished, each
zone coverisg 15 degrees of loagitude, sxcept where
Jocal situstions yuch as the pesition of state borders
had o be comaidered,

L"..lu-.‘

werderta,,
-
.

.
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These time 2anes are centered on 24 ssandard
mecidians beganlog with the serddian pasing
through Greenwich, Exgland. Thes is the 2ere merid-
Ian,

People on e ground travel at comparatively Jow
wonds and only ectimlonally crue the boeders of
time e, Whenever they crvos the border of & time
wone in i casterly directica they mus st their
watches 1 hour abead. This is becwue the sun trwveds
from cast % west, while they arc movisg = the op-
posite direction. When oy cross the boeder of »
lie potwe in n weterly direction they set their
walches back 1| hour, for they are catching up with
the sun

Alrmen, traveling at high speeds, frequently cross
several time acaes on a single tripe Therefore it Is
particularly imgortant for s 30 understand and

be able to express time accurately. They slways must
be comschous of which tme tone they wre in. When
they express thelr Uine they must not oaly give the
howur but also the tisme poase.

To aveid misesderstanding and % dlmplify com-
munieations, airmen do not expeos time ax am. and
pon They we the 24-Dour chock, On this cdock the
morning bours are sumbered as uosal but the
hours from noces to midaight are ambered from
13 to 24. Moreover, ©e alternoon and evening hours

are spoken of as thirteen hendred, fourteen hundred,
und 3o fborth,

Never attempl to solve a time probem In your
head. Alvwuys do it o0 pager.

Herv s the way % do il

What » 12:42 Fasters Stacdasd Timw In PaciSo
Standasd Tune? EST Is baved on 75 west ngitude,
the standasd meridian of the sastern time 20ne. PST
Is based oo 129" west longitude, The ditference n
longitude between thom s 45 degrees. Therelore, 1he
dference between Eastern Standard Time and

Pacifie Standard Time s ::.

o 3 hours. Siste you

are expeessing the Gmo of an vastern tome zone In
tormns of 3 e zone fusther weat you must set your
wasch tack J hours

1242 BEST minus 3 hours eguals 0942 PST

Here Is arather example:

What & 15310 Centenl Standard Time in Groen-
wich Standasd Tire?

CST is based on 99" wet lengitude. Greenwich
Standard Time s based onn §'. The difference In
longitude twtwven thew atandard mecidians s 9

deproes. The difference I time &

J

15:00 CST plus 6 hours equals 21:10 GST. Re.
member, in This case you must set your waseh ahead
You are figuring lime in 8 tme 2ooe esst of yours

Clocks have been set aboad 1 howr in many time
zores because of the war. This was deoe 10 increase
tho amount of daylight = & normad work day. It &
called war lime. It crvales some complication in
yor time problems but not a serious ane. To changs
war time to standard teme, subtract 1 heur,

”£ or 6 hours
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The apparent movement of the sun around the earth
not only creates day and night and the 24 dours of
the day, as you have Just learned, bt it also causes
the days o change.

When the sun is over the Greenrwich mersdian i is
noon there. For an itntant of time, and caly for that
irstant, it & the same date all over the workd.

In the sext instant a new day ix bors st the In.
ternationsl Date Lise, which & the 180th meridian
(east or west),

As the sun moves on, see (& the center deawing
o this page) what hagpens | howr later,

Remember: When you cross the [odernational
Date Line in a westerly directhon you must add 1
day, When you cross il in an easterly direction, you
must subtract 1 day.

CROTLNG THL IEEnA IOMAL BATE (i

AN LATTIRLY OORICTHON A WHITEIT BRACRON
WATIACT A DAY gy ADD A DAY
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SUNSET TABLES

et of the standard meridian In this time
soae.
For examgle: Find the sunset tine for
May 20 a1t X°00° N lativede and 84°3° W
hagrtude.

L Enter the top or bottom scale with the
proper date, May 20

2 Move vertically dewn o up %o the curve

cﬂ.ﬁ.; i« e for your latitude, 33°00°. Since this exact
- ot T S 3L This Lititode s not shoun on the chart, you must
PRCTITIIIIITN Iz Rl estimate ity approximate position between
. issasais R IR ieee the 30° and 35° lises of latitude.
e iih e s 132 1)(m~eborimldb'lo&oﬂ:hlwwt
Sl L iara R e SIS EISss and read the Jocad standard te om the verti.
I“. T I e cal seaden at the side—18-55,
- Feirt it iR s N A I R 4 To fnd the correct 2000 or standard time
{ = S BaRRInTas
"»o- v {' Ar 2 ; .é -~ % 1
- -t [ -
s £ F,‘» g ST Sty 1
g- v P - — e h
- / b5 7! :
. 2383 [R5y &
- i .P"!g.. - = - <
44 : - A_% - :
-< v;. ;< e vv:: : -~ - e -
- -
Y R IR e pae e = -
B T Sies x -
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-
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=
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When you start on a trip in an alrplane it & 3 “iab - -
smpoctant for you fo know when you will She s : .
arrive at your destiration. You will always eiiin ] .
try to get there bedore the mun goos down : - - - 10k
w0 you can land before It gees dark. There ‘ et isiiras 3 -
are Sables prepared to help you find the T 3 -
time of swnset at your destination. enies saeai —

This Is how you use thess

1. Enter the top or betioo scale with the
proper date.

Z Move vertically down o wp % the curve for
your latitude,

3. Move horizontally to the right or left and read
the Jocal standard time of sunset on the vertical
scalos at the side, The tables give you the time of
sunset 3t amy standard meridiaa,

4. To find the exart 2ome time of sumset for any
location not o0 a staadard merddian, add 4 minutes
for cach degree west of the standard meridian s
this time tone s=d subtract 4 minutes for cach degree

of susmot, add 4 minutes for each degree your destina-
thom b went of the standasd meridian. Your leagitude
s 4°30" west of the standard 20th meridisan (Central
Standard Tene), Theredore, 45 X 4 (18 minutes)
is added % 1535 10 get the time of susset-19:13
Centrad Standard Tne. If you have war time oo
your wateh, when the sun sets at your destination
the watch will read 20:13 CWT (Central War Time),

Always try to reach your destination before the



sun goes down, o you wonr't have to make a night
landing.

Your have been given enough alds pow 1o start
some elementary navigatica You know bow to fad

1021

sod messure location, direction and distance oo your
chart. You keow what the symbols ssean, and you
understand Ume. Elementary navigation is a coms
Bination of these aids

How to Use the Navigation Computer, TYPE 03

The D3 navigation computer s a simple, clroular
device which was eoastructed to help you selve time-
dotance problems and figure true alrspeed from
indicated nirspeed. [t Bas scales peinted on both

On the timedistance side of your comguter, the
ouler, stathonary scale s marked in méilex. The inner,
movable scale & in minutes and bours. Also on the
inner scale i a Mack arrow. This arrow s ot the
1 hour mark.

1L for an casy exarrgple, the distance between your
departure point and destination s 300 miles and
your grovadspoed is 150 miles per Bour, it will take
youa 2 howrs 10 get o your destination. You can fgure

this in yosr bead. Bul work it o the computer.

I you are going 13 mules per hour, st the 1 hour
pointer (the black arrow) snder 150 on the outer
scade. Then book under 300 miles. Two hours om the
acr scale Is epposite 300 miles on the cuter scale,

Always set the black hour pointer opposite your
greundspecd and you can find dow loog 1t will take
you to go any distance merely by looking at the
minutex and Bours scale under the number of miles

If you have traveled a certain dstance s a cers
taln mumber of Bours and minutes, set the time un-
der the dutance on your comprater and Jook al the
fgure above the pointer. That is your grousdspeed.

M, for instance, you have traveled 240 miles in an
hour and a hald, place 1 hour sad 3 minutes under
240. Leok at the figure above the polnter, Your

groundspoed s 160 mides per howr
The Alngeoed Side:

The other side of your computer Is constructed to
figure true alsspeed from indicated arspesd, The
word true is sigrificant,

As you know, overy aslrplase has as sinapeed In-
dicator. It is dencribed in detall in the section entitled
What Makes s Abrplaco Fly. This iratrosust s
socurate sed relable but itx reading requizes a cors
rection for altitude and temperatere. Tree airspeed
Is the actual speed at which you are traveling through
e alr. It Is the indicated alrspeed corrected foe
sltitude and temperature.
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The side of the D3I computer which was designed
10 belp you determine this correction has an alli-
tude scale aloag Its owter odge and o tesrgerniure
wale ingde the altitude seale. On o senaller, rovole-
g dik there is an alrspoed scale 1n miles per hour,
ranging froem K8 10 230

To change Indicased dlrspeed % true alrspood, set
the Indicated alrspoed 10 the temperature at Night
Jovel, and read true alrspeed agaiost your sltitude
on the outer scale

Far example;

How muoch is your troe airspeed il your indicated
airspeed @ 105 miles per beur, the terrperature al

flight Jevel v +3°, azd your altisede is 4,000 feet?

Set 1035 {on the inner, revolving scale) sgainat 45
o the terrgerature scalo. Then reed your true alr-
spoed, 111 miles per hour, below the altitude figure,
4 (representing theusands of feet), on the outer
acale,

Make up other protdems 10 give yoursell practice
wng the compuler.

Remenber: Troe alrspoed s the actoal speed ot
which you are traveling through the alr,

Greundspeed is the actual speed at which you are
travelieg over the ground

Time, spoed, dissence, and diretion

When you are driving your coe down 4 highway
your diurection is deserinined for you by the road, nnd
your specdometer tells you how fas you are goisg.
You merely follow the road. In the s you are in a
shifting elerenl. It s comatuntly mevisg sod your
sirspeed indicator enly tells you how faat you are
teovieeg Brough it-a0l hew fasl you are moviag
over (he ground.

Your peoblem & like that of cressing a river In &
boat. The water in the river s moving downstream
The movement of the water ls called & current. You
Wt 10 20 stralght across the river. But if you peint
your boat direcily st the opposite shoee the current
carries you dewnstream. There are two forces acting
on the boal. The cars are pushing 0 florward and the
curren! is carryisg il scdoways
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Ia the air you are in & current all the time. If you
bave your departure peint with your asirplane
hoaded drectly towards your destinaticn, you will
arrhve there only if there & 20 wind. But there &
slhwayy a wind, The sir b never comgletely calm
So there will be two fceoem acting on your plane
yout s there wore two forces scting on the boat

With & boat in & stream, you find that yeu can go
straight across Il you head upstreass a1 o ceriain
argle. By selecting just the right aagle you can con-
pensate completely for the offect of the current
which iz Lrying %0 push you doswnstreass,

in plasning » flight, your problem s similar. You
mast find owt how mach yeu have %0 head into the
wind o seder 80 counteratt I eflect You do this
with the belp of & vector diagram, commanly calied
s wind triangle, A vector s & hne regresenting both
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direction and Seece,

By druwing s sireple triangle you can figere cut
Just how much you st head oo the wind iz crder
10 travel over the groved in the direction yeu want
o go

Suppese you wand %o fly from Altus Alrpeet, Okls,
1o Midway Field at Cliston, Okla., a distazce of 62
miles. Your airplane, we'll sy, crulses at an alrspoed
of 190 riles por heur,

Firsl, draw 2 lxw co your seronautical chart con-
Decting the two points. This s your (rue coure and
yeu Sad, by sweasuricg, that it s 22°. The yariation
in your Bight area, s the chart indicates, = 11" E
Laot's soume that the deviatica given on yeur come
pass card is 14", Therefore, your compass course
I 150 It = figured this way:

Trve COURSE .o ovirvrinannins r

Vartion (B) . iciivvviniine n*
Magnetsc course ............ T
cy " T T R e VA 4"
Commpans COUN® . ..o vnvvvrrars 15

Thewo correctsons have taken care of your compass
errors, but If you were %0 hold & course at 13° you
would et from Altus 4o Clinton only s o dead ealin,
This, a= you know, Is never possibie. The air |s al-
ways in motion,

By gettng in oueh with the Woather Staticn, you
Jenrns 1hat there is & wizd of 2) miles per hour from
325°. The puspose of the wind trisngle s to find ot
bow to cortect your course 1o compeseate for this
wind Since speed Is always given In miles per hour,
always draw a wind triangle on the basis of 1 hous,
0o matter how long or short the trig. Alse, you must

N
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On a phece of paper of suitable sxo o Hlustrate
your peoblest, drww a vectical Eno representing
North-South, (Figure 1) Prist an N at the top of it

Alonig this line, select a poiat representing your
place of departure. From this peint, draw & line in
the divection of 227, This represents your troe course
.+« the line sn your chart between polnts of depor-

WHAY PLANES ARE THESEY




ture and destination. Label the Ese: TC-22¢,
(Figure 2.)

Now, threugh the same polnt, draw a line from
X3, This & your wind line, Label it WI",
(Figure 1)

Note that you have to draw the wisd line through
your starting peint. This s important. To emphasiee
I, draw sn arrowhoad at the end of the line, 1o peint
out the direction Into which the wind & blowing.
Becavaw the wind s meving In that direction, Its
fooce acts In that direction, too.

1025

Your wind Eae now shows only the direction of the
wind You must next ndicate its velocity. Using the
wale you have chosen, measure off 20 miles (veloeity
per hour) aleng the wind lise, beginming at the poismt

N

representing your place of departure. Be sure to
measere in the direction (he wind is blewing.

Having made a polnt on this Jae %0 represent 20

hewr, mark it W, for it is called the wind

peint. Your dagram pow shows both e directica
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and velooity of the wind for a period of 1 hour,
(Figure 4)

Next, measure off 100 miles according % your
wale, This Is your true sirsgeed for | hour. From
poist W, find where this line intersects the line of
your troe course. When you bave determined that

poind, mark it GS and draw a3 dashed bse from W
(Figure 5) Thix Moe represents your true
Therefore, label it TAS 100mph.

Your wind triangle & now cemplete, and you
can read on it what you want to know:

The angle between your true asiespeed lise and
your true course line is the amount you are going
10 have to correct your course o counternst the force

s

WHAT PLANES AL THESEY




of the wind. Acccedingly, it Is called the wind cor-
reclion angle, Measure it with your protractor and
you will find it is 10°. (Figure 6.)

You previcusly found that your compass course
s 13% Your wind triangie shows you that the wind
correction sagle s 107, Do you add or subtract this
angle?

.27

WING CORRECT IOV ANGAE
0%

In relation to the direction of your course in this
problem the wind blows from the lefi. In order 1o
counteract its effect, you thesefore must correct o
the loft, just as you st head a boat wpetream t0
counteract the river current. Whenever you correct
1o the Jeft, you must subtract your wind correction
angle. Thereloco:
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Compaos Course ........c...- 15*
Wind correction anglo. ....... -~ 10"
Comepass heading . .......... .5

As you see, compass headisg is your true course
corrected for varlation, devistion, and wind You
have fousd that in order o make good the desired
troe course of 327 the magnetic compesx of your
plane will have to road 5°,

The result & the same no matter (n what arder
you apply these correctiors. So {ar, we have gooe
{rom true course Lo magsetic course, from magnetic
course Lo compass course, and from compens course
W compen hoadng. Often, it s more practical to
make these cocrectioas In the fllowing order;

Apply the wind coevection angle to your tree
course and get your true hesding, Apply variation 10
the true heading 10 get magnetic heading. Correct
magnetit heading for devintion sad get compass
beadiag,

In your peoldess, this would work out in the fol-
lowing mareer:

TR COMERP -2 250 s s A (A add s op ¢
Wind correctice angle ...... —10*
True beading .......cc0vvuyes 12¢
Variaticon (E) ........ - 11"
Magnotic hbeading ....ovvvvivs 1*
Deviaticn | 4"

Compass heading ......ovnts 5"
You see, the resuls is the same. Note that a course
corrected for wind ks calied 2 heading.
Remember: When the wind s moving you to the
right, always correct %o he Jeft. When the wind s

moving you to the left, always correct 1o the right
Whenever you correct 8 the left, it is a mious cor.
rection. Whenever you correct to the right, it & a
plus correstion.

On the wind triangle which you drew, the distance
from your starting point 1o the point GS represents
your greundspeed Thal, you remember, s your
actual speed over the ground Measure it ol your
scale and you find it s 88 miles per howr. This means
that, because of the wind, though you are flying ot o
true alespeed of 100 miles per hour, you are teaveling
wver the ground at a speed of snly 38 miles per hour.

In a wind trangle, the groundspeed ks always
feand along the troe course Nne and the Lree hend-
Ing is the direction of the tree airspoed line.

Remember: In speaking of wind triangles a key
word i true. When you draw oze, sbways use (ree
course aad Lroe alrpeed

You previcualy measured on your chart the dis
tamce from Altss 'Alrport 1o Midway Field and found
1t to be 2 miles. Your wind trisngle shows you your
grovndspoed s 88 miles per houe, To find out bew
Jong your trip will take, consult your 11X computer.

Set the black pointer at your grousdspeod, 38
miles per hour. Now read the number of minutes
under the distance, 82 mlles. You find 1 s about 42
minutes. Accordingly, if you take off from Altus Alr-
poct at 10:00 CWT, you can coerectly mstinmate that
yoa willl asrive at Midway Fiold a2 10:42 CWT.

If you Asow how (o read your chart, if you
undersiand Lime, if you cun deaw a wind triangle,
and if you know how (o operate your computer,
you have learned elementary aerial navigatien,
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